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I. — On new or little-hnown Biitier flies from the Indo-Malayan region ^ — 
By. Lioxil de I^ricE^viLLE, F. E. S,, C. 11 Z; S.j &c. ■ 

(Witli Plates I, II, III, IV and Y.) 

[Heceived February lOtls ; — ^Eead March 7tii, 1894.] 

Family HYMPHALID^iEl, 

Subfamily Satirixj}. 

1. Mycalbsis MAiA, n..sp.,.Plate I, 'PigSv’l, d " ; 2, ■ 

Habitat ; Battak Mountains, . IST.-E, Sumatra. 

Exfaxse : c?, 1*8 to 1*9 ; 9 , 2*1 indies. 

Desceiption; Male. Uppebside, both tmngs black, glossed with 
vinous ill some lights; a narrow waved marginal line, Forewhig with 
the costa, apex broadly, and outer margin decreasiiigly paler ; a small 
black white-papilied oceUiis in the anterior discoidal intex’space, 
sometimes -with a smaller ocellus attached to it posteriorly; a large 
round black spot in the first median interspace, outwardly bounded by a 
pale line, Mmlming with a broad whitish patch on the costa at the base 
of the wing; the outer margin narrowly pale. Underside, hoik wings 
fuscous; the outer margin bears n, narrow waved black line, then a 
waved narrow oehreous (in some specimens violet) line, then a nearly 
straight ochreous (or violet) line, the extreme margin narrowly black. 
Forewing with the apex wuished with ochreous ; a subapical black ocellus, 
sometimes with a second smaller one attached to it posteriorly, and a 
J« in i 
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very large posterior ocellus, these ooelli have a white pupil, the Hack 
portion surroiiuded by an ochreous, a black, and lastly a violet ring ; the 
inner margin broadly whitish. Hindtmng with a basal nearly straight 
and a discal irregular violet fascia ; a series of seven ocelli to wards the 
margin similar to those on the forewiiig, but the outer rings of all of 
them Joined and forming a continuous violet bordering to the whole 
series of ocelli, the first, foux^th and sixth ocelli of mediuni size, the second, 
third and seventh small, the fifth the largest. Female, Upperside, 
ivings much paler than in the male. Fore wing with an indistiiiet subapical 
broad dull fexTuginous fascia, x'eaching from the costa to the first median 
nervule ; othei’wise similar to the male, except that all the secondary 
sexual characters found in the male are wanting. 

Neai'est to If. mammas^ Hewitson, the only other species in the 
aubgenus 8atoa; described, by Hewitson from Malacca [?] and Sarawak, 
of which the female has alone been figured, and fi’om which the same 
sex of M, mala appears to differ in having a subapical ocellus on the 
upperside of the fore wing, and the “orange band” instead of being 
very luchly coloured and prominent is reduced to an obscure cloud on 
both suiffaces. 

This species appeal's to occur not uncommonly in the mountains of 
H.-E. Sumatra, and there are numeiws specimens in Dr. Martin’s 
collection as well as in my own. I possess specimens taken in July and 
Decembei*. Both Mi'. Henley Grose Smith (“Head Hunters of Borneo”), 
and Dr. B. Hagen (“ Die Pfianzen- nnd Thierwelt von Deli auf Der 
Ostkiiste Sumatra’s ”) record M. maianeas^ Hewitson, from Sumatra, 
but this species is probably the one meant. 

Subfamily Moephtnj:, 

2. Stiohophthalma sparta, n, sp., Plate I, Pig. 4, d'. 

Habitat : Manipur. 

Expanse: d, 5*0 inches. 

Description: Male. XJpperside, hath wings deep rich recldish-fnl» 
vous orfexTUgiuouB. Forewing with the irregular discal Ixlaek lino of Iho 
underside shewing thi'ough by transparency; the apical area widely 
pale fulvous, this pale ai'ea extends from the siibmargtnai Inisiute 
black markings to just within the discal black line, it is very 
wide on the costa, but dies away to nothing before reaching the first 
median nervule ; a sei'ies of five submarginai hastate black marks nf'As 
one in each interspace from the upper discoidal nervule to the sul). 
median nervure, increasing progressively in sizo from the anterior to 
the posterior mai'king ; a large black patch at the apex ; a submarginal 
fulvous line, beyond which is a narrower anteciliarj black line, hot li 
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reaching from tlie inner angle to' the' lower diseoidal nervale | the area 
enclosed by tlie coalescing of the Iiastate markings forms a series of 
six rounded spots regularly increasing in size,^ tlie • anterior spot the 
smallest, tlie posterior one the largest, these spots are of a slightly 
darker shade than the pale fulvous apical area, but not so dark as the 
dark, rich reddish-fulvous, of the rest of the wing. Sindwing with the 
abdominal and outer margins rather paler than the rest of the wing ; a 
submarginal series of seven black markings, of which the anterior one is 
a small .luniile with its concave edge directed., towards the base of the , 
wing, the next five markings are hastate-shaped,'^ increasing in size from 
the anterior one to the posterior one in the first median interspace, the 
seventh posterior marking somewhat quadrate in form, and occupying the 
whole width of the submedian interspace ; a fine black anteciliary thread. 
Ukjderside, hath wings of a reddish-fulvous of not c|uite so rich a shade 
a-s on the upperside. Foretv ing with a small irregular black marking 
towards the base of the cell ; a highly iiTegular and ziz-zag black line 
crosses the middle of the cell and extends both to the costa and to the 
submedian nervure, the posterior portion of the line is broken and 
shifted outwardly below the median nervure ; the upper, middle, and 
anterior half of the lower disco-cellular nervule defined by a black line ; 
an irregular discal black line from the costa to the suhmedian nervure, 
Just touching the lower end of the cell ; beyond the line is a series of five 
somewhat cordate, reddish ocelli, each ocellus centred with a ■whitish 
lunnle and bounded by a fine whitish and then a fine black line, the 
four anterior ocelli equal-sized, the fifth posterior one in the first median 
interspace a little larger ; beyond these ocelli is another irre gular hlaek 
line from the costa to the inner margin, this line is narrower and paler 
than the discal one ; the space between these two lines is anteriorly some- 
■what paler than the rest of the wing ; a submarginal nebulous straight 
blackish band ; a very fine anteciliary black line. Sindwing with an 
iiYegiilar sub-basal and a discal black line, the latter posteriorly curving 
round and almost meeting the posterior end of the former, both termina- 
ting above the anal angle on the submedian nervure ; a series of five 
ocelli on the disc similar to those in the forewing, the posterior one the 
largest a-nd rather misshapen, the anterior one the next largest, the three 
in the middle nearly equal sized; the outer discal fulvous line and 

* The late Professor J, 0. Westwood well described these peculiar and charac* 
teristio markings of the genus SUehophthalma as being built up of a much 
curved lunule on the iiinxgm coalescing inwardly with a' spear-shaped spot. To me 
these markings have a curious likeness to the black silhouette of the head anti 
shoulders of a human hgiire, especially the third marking from the ana! angle of 
the hindwing in the specimen her© figured. 
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blackish siibmarginallband as in tlae forewing ; a small oval deep black 
spot at the anal angle, with a black cloud above it reaching to the 
posterior ocellus ; an anteciliar j black thread. Antenuce black. Body 
thronghoTit ferrnginons. 

Nearest to 3> howquctf Westwood, var. suffusa, Leech,* from Western 
China, dihierixig in the forewing on the npperside in the pale apical area 
being very much smaller, not extending into the cell as it does in 
8, hoioqtia, var. suffttsa ; on the hind wing the hastate markings in 8. spema 
are well formed, in Mr, Leeches species they have lost all shape, luiving 
coalesced into an almost solid black band. On the underside the ground- 
colour in S» hoivqua, var. suffusa is pale greenish, in 8. sparki it is 
ferrugmous, but this may be only a sexual difierence ; but in true 
S, hotvqiia and its named variety the outer discal line and the submar- 
ginal band on both wings are half the distance apart that they arc in 
8. sparta; and they have six and sometimes seven ocelli on the fore wing, 
while 8. sparta has only five. 

Described from a single example purchased from a telegraph 
signaller employed at Manipur. 

Subfamily Ntmphalixa’. 

3. Heroxa PBiNOONDAni, JPruhstorfer, Plate III, Figs. 5, c? ; 4, $ . 

JS. pringondani, Fruhstorfer, Ent. Nach,, vol. xix, p. 314 (1893). 

Habitat; Java. 

Expanse: (5',2*9; 2*9 to 3*1 inches. 

Description : Male. Upperside, both mngs dull brown, slightly 
tinged with oehreous. Foreioing with an indistinct pale oblique band 
across the end of the discoidal cell; a broad very irregular discal 
white band extending across the wing, dmded into oblong spots by tbe 
brown veins crossing it, the four anterior portions from the costa to 
the third median nervule are placed outwardly obliquely, tlie first portion 
on the costa is very small, the second is larger, the third is the 
largest, the fourth not quite so long as the third but broader; the 
four remaining portions of the band are placed parallel to the outer 
margin, the upper portion in the second median interspace is oval in 
shape, the second portion is the largest of all and has a small I'ouncl 
black spot in its middle, the third is smaller than the second but bears 
a large round black spot, the posteriormost portion on the inner margin 
is short ; two sufoapical crescent-shaped white spots placed obliquely, 
divided by the upper discoidal nervule. Eindtmig with a broad even 
discal white band extending from the costa to near the abdominal margin, 

* Batt. from OMaa, Japan, and Corea,- p. 114, pi i, fig. 8, femnU (imz). 
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clmded by a liigbly irregular blackisli fascia wliicli is broken afc the tliird 
median nerviile ; an indistinct ocbreons cloud across and beyond tbe end 
ot‘ tbe cell ; some wbitisb spots on tbe margin towards tbe apex. 
Underside, hotli loin.gs with a highly irregular narrow discal brown 
line extending across the surface, commencing above the anal angle of the 
hi lid wing and ending in a rather broad dark fascia at the costa of the fore- 
wing. Forewing whitish, the inner m«argin very broadly extending half 
way across the discoidal cell pale ochreous ; an oblique brown band across 
the middle of tlie cell, a- short one at the end of the cell ; the white 
band of the iippersido indistinctly defined, but the two black spots 
divided by the first median nerrtilo distinct but smaller than on the 
npperside. Iliwhring whitish mottled and clouded with pale ochreons- 
brown ; an oval conspicuous brown spot in the middle of the cell placed 
against the subcostal nervuro. Female shaped and marked precisely as 
in the male, and can only be distinguished therefrom by the stouter 
abdomen and the structure of the forelegis. 

Nearest to 11, schoenbergi, Staudinger,*'^' from South-East Borneo, 
from which it appears to differ in the fore wing in the discal white band 
being broader and continuous thronghout, in H, schoenberyi it is broken 
up into a double series of spots, the outer series is white, tlic inner 
pale ochreous; in the hind wing the discal white band in IL prirtgondajd 
is placed much farther from the outer margin than in IJ, seJw€nberg% 
and the black, fascia it bears is strongly broken and dislocated in the 
middle, while in H, sehoenhergi the white discal band approaches much 
nearer the margin, and the black fascia across the band is coiiiiuuous 
tiumighoiit and divides the band nearly equally ; lastly, there is a small 
round black spot in the middle of the first median interspace in 
IL scJwenhergl which is wholly wanting in IL prlngonduni. 

Described from one male and two females received from IMr. H. 
F nihstorfer, to whoso courtesy I am indebted for a copy of Ids descrip- 
tion of the species, wldeh reached mo just in time to enable me to sub- 
stitute his name for the one I had proposed for this interesting Ilerumu 

4 Herona sruATRANA, Moore, Plate III, Fig. 7, 9* 

If. mnwintrm^ Moore, Tmiis. Eat. Soo. Load., IS81, p. 308. 

Haditai; N.-E. Sumatra, 

Expanse : f?, 3’0 to 3*1 ; $ , 3*1 to 3*4 inches, 

♦ Mmvna schoenhergij Staiidinger, Iris, voL iii, p. 337, n. 3, pi, ill, fig. 3 (1800) ; 
vol, iv, p. 84 (1801). Tho figarois probably taken from a female Bpeoitaea, This 
may bo the species referred to by Hr. W. Doherty ia Joiira. A. S. B,, vol. Iviii, 
pfe. 2, p. 122 (1880) thm EutMlia {FekUvia) macnairi ) is mhaickod by 
a new and remarkable species of Mennia (?) of which both sexes were iakeu by me 
in Borneo, and are now in Mr. Momaoegen’s possession.** 
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DfiSCEiPTioisr: Mali. TJppebside, slightly 

tinged with oclireoTXS. Foretving with a discal macular hand consisting of 
seven separated portions, the four anterior ones elongated, whitish, dusted 
with fuscous, the three posterior ones rounded, white, tinted with violet 
in some lights; three subapical small violet-white spots arranged in an 
equilateral triangle, with the apex of the triangle towards the outer 
margin of the wing; a large quadrate ochreous spot in the first median 
intex’space within the discal band, a smaller one in the submedian 
interspace bisected by tbe intemervular fold, a narrow streak on the 
inner margin. Eindwing with a broad even discal white band, strongly 
tinted with violet in some lights, extending from the costa to near the 
abdominal margin, divided by a highly irregular fascia, anteriorly 
fuscous, posteriorly broader and palex’, the fascia bi^okeii at the third 
median nervule; a complete marginal series of whitish spots between 
the veins. Underside, and coloured almost exactly as 

in H. pdngonda7i{, Fruhstorfer, from Java. "Female, as in the male, but 
the violet suffusion of the upperside rather more prominent. 

Closely allied io E. sclioenherg% Stm.dmgei\ fi’om South-East 
Borneo, and to E* p'ingondanL It differs fiwx both in the violet 
reflections of the xippeimde ; it agi’ees with the latter in the fixseous 
fascia of the hindwing on the upperside placed on the discal wliite band 
being strongly bi’oken and dislocated in the middle, thereby differing 
from the former. The markings of the forewing differ a good deal in 
detail in E. imngondmii and E. szmatrmia, as will be noted by a i^efercnee 
to the figures and descriptions of the two species. 

Described from two males and three females in Dr. ;^Iartiii’>s and 
my collection, one of wdxich was taken in the viigin forest at Sclesselt 
in September. It may be a mimic of the common species of EnihaUa 
(Felderid) of the group of cocytma, Horsfield, 

5, Neptis clinioides, n. sp., Pkte I, Fig, S, 

Habitat : Battak Mountains, N.-E. Sumatra. 

Expanse ; d, $ , 2*2 inches. 

Description: Male and Female. Upperside, deep black, 

markings creamy- white. ' Forewing with the discoidal streak wide, joined 
to the triangular spot beyond, Just nicked ” or indented antciiorly at 
the end of the cell ; the discal series' consists of seven spots, placed in 
two groups, the uppex’ of three, the lower of four spots, the groups w'oil 
separated, the uppermost spot very small, linear, the two following 
large, conjoined, divided only by the upper discoidal nervule, the foiir 
posteiw spots large, contiguous; the submargiiial muciilar lino 
obsolete in tbe male, composed of small line» streaks in iho fmiili:. 
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Hindwing witt a broad: disoal band, widest on tbe costa,/ .gradually and 
eyeiily tapering to tlie abdominal margin | "the snbmarginal band com» 
posed of prominent narrow portions ; , an indistinct pale line between the 
discal and snbinarginal bands a similar marginal line. Underside, 
doth toings reddish-bi’own, all, the markings broader, than on the upper- 
side. Forewing with three marginal lines, the inner one very narrow, 
the middle one the broadest 5 . on the margin are two white spots divided 
by the lower discoidal nervule, and two others divided by the first 
median neiwnie. Mmdmmg with a short basal streak on the costa, 
behind which is a longer cni^ved one running into the discal band ; 
between the discal and snbmarginal bands is a naiTOW straight line ; 
two lines on the margin, the outer one the broader, 

Pexdiaps nearest to N. cUnia, Moore,* from Bengal (Ifoore) and Siam 
known to me by the figiii^e and description only, from which it 
appears to differ in having the discoidal streak and spot beyond in the 
foi’ewing joined instead of separated, the discal spots larger, the discal 
band on the Mndwiiig narrowei% tapering, instead of being of equal 
width throughout ; the submarginal band creamy-white like the other 
markings instead of being brownish- whited^ Prom the figure of 
N. naudina^ Moore, it differs in the discoidal streak and spot beyond of 
the forewing being continuous ; the discal series of spots seven in num* 
bar instead of six, they are also larger and conjoined instead of being well 
separated ; the markings of the hind wing on botli surfaces very similar. 

Described from two examples in my collection, taken in June ; there 
are numerous examples in Dr, Martin’s collection, 

6, Feptis kis-ea, n. sp., Plate I, Pig, 9, cf. 

Habitat; Java. 

Expanse ; d*, 1*3 inches. ' ' 

Descsiption : Male, Uppsesibe, both wings deep black with pure 
white marldiigs. Fomving Viitli SknB^vmw streak in the discoidal cel! 
well separated from the triangulai* spot beyond ; the discal series con- 
sists of six spots, placed in pairs, each pair conjoined, divided only by 
the eri)ssing vein ; a subniarginal series of small linear spots more or 
less obsolete about the third median nervule, Hindwhig with the discal 
band narrow on the abdominal margin gradually and regularly increas- 
ing in width to the costa ; the submarginal band consists of six very 
narrow well separated spots ; there is also an extremely faint line 
between the discal and subinarginal bands, and a similar marginal line. 
UxDEESiDE,, wings chocolate-brown with pure white , marki,n.gs. 
Forewing with the inner margin broadly fuscous ; the discoidal streak 

* Proe. Zoob 3oc, bond., 1872, p, S63,pl, xxxlb fig. S, male. 
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yerj wide ; tlie anterior pair of spots of tlie disoal series continued to 
the costa ; the niargiii bears three inteiTiipted series of spots. Simh 
wing with a costal band at the base of tho wdiig; aii obsonie grey 
fascia posterior to this ; the discal band very narrow on the abdominal 
margin, very broad on the costa ; followed by a grey line ; the spots of 
the siibmargiiial band wider and more iuniilar than above j two pioiiiiiient 
marginal lines, the outer the wider. 

It is diffioalt to say to what group N. niscea belongs. The discal 
band of the forewing being divided into three pairs of spots allies it 
to the columella group, the pure white markings and general fades 
ally it to the N. nata group. It is also near to N. uancUna^ Moore, 
originally described fi*oni Java and Darjeeling, but the middle pair oi 
spots of the discal series on the forewing being conjoined instead of 
well separated will immediately differentiate between the two species. 
On the whole it appears to be neare>st to K pampmiga, Felder, from 
N.-W. Luxoii, as figui-ed in Herr Georg Semper’s ‘‘Sclimett. der 
Philippinischen Inseln,^^ pL xxix, figs. 6, male j 7, female^ from which 
it may instantly be known by the discal band of the hind wing on the 
underside being half the width at tho point where it touches the 
abdominal margin that it is in that species. 

Described from two examples received from Herr H. Friihstorfer. 

7. Abciyxkis ktphe, Linngeus, Plate III, Pigs. 1 and 2. 

The gynandromorphoiis example of A. ni^he, Linmniis, here figured 
was reared by Mrs. S. Robson at Bankipur, Beliar, Northern India, 
and emerged from the pupa on the 2nd March, lS9o. It is thus refer- 
red to^ by that lady in describing her experiments in breeding this 
species : — “ One lusus naturce^ a male, had one wing as in the ordinary 
male, and the other as in the ordinary female ! 

Tills insect has the right-hand pair of wings masculine, the left- 
hand pair feminine. In the masculine half of the insect there is, 
ho^vever, in the forewing on the uppersido a sliglit admixture of femh 
nine coloration, the round black spot in the lower discoidai interspace 
in the outer discal series of spots has a streak of white on either side 
of it, and on the disc are' many irregular blue-black streaks more or leas 
connecting the black spots. The hindwing is quite nornml. On tlio 
underside of the masculine forewing there is the commencement of a 
well-defined wliite subapical band as in a normal female example, auil 
the diseal black spots have, as on the upperside, some irregular blue- 
black markings attached to them. The hindwing on tlio uiidei’sidc is 
quite uomal. The feminine pair of wings are smaller than the mascu- 

* .Toiiru. Bombay Hat. Hist^ Boo., ?oL riii, p. 152 (1893). 
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line pair, and liave all tlie markings and coloration of an ordinary 
female. Tlie mascnlme antenna is 14 mni. in lengtli ; tke feminine is 
muoli sliorter, being only 10‘S mm. in length. Externally the organs 
of generation are masculine, I hare not dissected them to ascertain 
their internal structure. 

Gynandromorplions butterflies are very rare. In all my experience 
I have met with only one other example in India, a specimen of Gyllo’^ 
genes sumdeva^ Moore, collected by the late Mr. Otto Moller, and now 
ill Mr. J. H. Leech’s possession. The late Professor Westwood lias 
figured two separate examples of Omdioehroa aoris^ Donbleday and 
Hewntson; Mr. George T. Baker has figui’ed and described the primary 
sexual characters of an Eronia (Nepheroma) Jdppia^ var. geea^ Felder, 
and lieiT Georg Semper an exam|)le of Papilio castor^ Westwood, 
these arc the only other Indian gynandromorphoiis butterflies of which 
I am aware. 

8. Euthalia SAKii, n. sp., Plate III, Pig, 3, 9 . 

Habitat : N.-E. Sumatra. 

Expanse : 9 , 3*1 inches. 

Description: Female. Uppersibe, pale ochreous-brown. 

Borewing with a narrow fuscous line crossing the discoidal cell near the 
base, continued to the submedian nervure ; a lai'ge ring-spot in the 
middle and another at the end of the discoidal cell ; a series of five 
semi-transparent siillied-ivhite spots between the veins beyond the end 
of the cell, from the subcostal nervure to the first median nervule; 
the anteriormost spot linear; the second also linear, but a little longer 
than the first ; tlie third spot triangular, the smallest of the three, the 
fourth spot larger than the third, cordate ; the fifth the largest of 
all, also cordate; beyond this series of spots is a broad irregular 
diffused violet- whitish-|)owderj fascia, narrow at the costa, wide on 
the inner margin, bearing a series of dark sagittate markings placed 
between the veins from the lower discoidal nervule to the submedian 
nervnre ; a very small fuscous ring-spot in the submedian interspace 
placed at the point where the first median nervule originates. Hindwhg 
with a small fuscous spot in the middle of, and a much largoi* 
ring-spot closing the cell; a discal series of six spots similar to 
and in continimtion of the series in the forewing, the three anterior 
ones large, cordiform, decreasing in size, placed in the costal, upper 
and lower subcostal interspaces, the fouxih spot in the discoidal inter- 
space almost obsolete and veiy small, the fifth and sixth spots in the 
median interspaces small; the outer margin broadly whitish washed 
with a metallic greenish-blue of a curious shade, and bearing a prominent 

2 ^" 
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dentated dark line in its middle. Undeeside, lot% wings pale oclireonSs 
all the markings similar to those on the npperside bnt mnch more pro« 
minent, Eindiving with the nsnal markings in and around the discoidal 
cell, otherwise as on the npperside. above and below concolorous 

with the wings. Legs pale ochi’eons. 

‘E. sakii is perhaps nearest to E. Moore, descnbed ^ 

China, a female of which I possess from Qnang in the Malay Penin-^ 
STila, ' bnt it differs in the discal series of five spots in the forewing 
having their outer ends more or less excavated, while in U. merta the 
exact reverse obtains, each spot being produced outwardly into a sharp 
point. In L, sahii the sagittate markings beyond the discal series 
of spots also in the forewing have their apices directed towaixls the 
base of the wing, in JB* merfa towards the outer margin. On the 
Mndwingin B. sakUHxe^ submarginal dentated dark line is continuous, 
in B. merta it is replaced by a series of well-separated small round 
spots, and there are other minor differences between the two species. 

Described from a single example in Dr. L. Martin’s collection. I 
have named it after Saki, a highly intelligent Javan collector in 
Dr. Martin’s service. 

9. Euthalia (DopMa) ivA, Moore. 

AdoUas iva, Moore, HorsfieM and Moore, Cat. Lep. Mas. E. I, C., vol. i, 
p. 195, n. 396 (1857) ; idem, id., Trans. Ent. Soc. bond., new (second) series, vol, v, 
p. 78, n. 36, pi. viii, 2^ male (1S59) ; id., Bntler, Proc, Zool. Soc. Lend., 1808, 
p, 602, n. 14 5 WutUalia iva, de Kiceville, Butt, of India, vol. ii, p. 197, n. 491 {1886), 

Habitat : Darjeeling (Moore) ; Manipur. 

Expanse: $,4*6 inches. 

Desceiption : Female. Diffei^s from the male only in being some- 
what larger, the forewing rather more elongated. 

I have recently been so fortunate as to acquire by purchase a pair of 
specimens of this fine species. It was described as far back as IS 57 by 
Mr. Moore from Darjeeling. I am a little doubtful regarding this 
locality, as it is strange that within recent years this large species 
should not have been obtained in the Sikkim district, which is for but- 
terflies perhaps the most completely exploited of any in India. However, 
it may have occurred there in the middle of the century, and since 
become exterminated, as haa its near ally, -JS?. durgaf Moore, owin® to 
the enormous destruction of the virgin forests that has taken place for 
■the cultivation of tea. B. iva comes into the group of B. jpaiak, Eollar, 
B* durgUf Moore, and B. duda, Standinger, in which the sexes are very 
much’ alike, in that respect differing from B. mra, Moore^ and B.sakadem^ 
Moore,- in which the sexes differ greatly, the females of these two 
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species being like botli seses of ibe^ former gronp.^ My male specimen 
agrees very well with Mr* Moore’s figure of the same sex, differing only 
ill the lowest %Yhit 0 streak of the discal series in the first median 
interspace in the forewing being slightly less elongated, and the spot 
in the middle of the snbmedian interspace of that vring being out- 
wardly cleft only, instead of being completely separated into two 
spots*. . 

30* luTiLVLU (IhiMla) Em, in.sp.s/Pkte III, Figs. 8, <5* ; 6, $ * 

IIabitax: Java, 

ExrANSJS: d*, 2’S| $ , 3*2 inches, 

DESCHirTiox: Male. UrpERSiDE, wings fuscous, crossed by a 
common macular discal pale greenish-yellow band, Foreivmg, the band 
consists of seven well-separated spots, gx*adually increasing in size from 
the costal to the inner margin, the uppermost spot a little out of line 
with the rest, shifted iinvardly towards the base of the wing, the spots all 
more or less rounded, the one in the submedian interspace cleft outwardly ; 
a very small white subapical spot ; a snbmarginal series of increasing 
obscnx’e black spots placed between the veins. Hmdtving, the discal 
band consists of eight conjoined spots, the three uppermost pure white, 
each spot lias its inner edge rounded, its outer edge brought to a point 
in the middle ; a submarginal obscure black fascia, beyond which is a de- 
creasing series of seven small round white spots, one in each interspace. 
UxLERSiDE, hath wings pale brown, glossed throughout with violet ; the 
common discal band much as above. Foreimng with a black ring-spot 
centred with crimson in the middle of the discoidal cell, a crimson 
line placed on the disco-cellular nervules, defined on both sides by a 
black line ; some obscure linear black spots placed between the veins 
midway between the discal band and the outer margin. Sindwing with 
a very small black ring-spot in the middle of the cell, a black line on 
either side of the disco- cellular nervules, a submarginal series of linear 
black spots much as in the forewing. Female. Uppeeside, hotli tvings 
much paid" than in the male, the disco-cellular markings shewing 
through. Fore ■with the discal macular band as in tbe male but 
white, and the four anterior spots lai'ger, all the spots outwardly sharply 
defined by a fine line of the ground-colour ; beyond the macular band 
is a broad ivhitisb fascia from near the costa to the inner margin, bear- 
ing an increasing series of six black spots, the spot in the submedian 
interspace double, Hindwing has the spots of the discal band smaller 
than in the male, diamond-shaped, well-separated, outwardly sharply 

* Tkh Proceodingfl A, S. B., p. 144. 
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defined as in tlie forewing, pure wliite ; tlic broad wHtisli discal fascia 
beyond bearing a series of prominent black Innnles. Underside, 
as in tlie male. 

The male of E. eion may be known from the same sex of teuia^ 
Doubleday and Hewitson, wliicb appears to be confinecl to i.ssam and 
Northern Burma, by tbe subapical spot of the forewing on the upper- 
side being smaller, and by the presence of the siibmarginal scries of 
seven decreasing white spots on the hindwiiig. The female is at once 
distinguished by the broad whitish fascia aci*oss both wings on the up- 
perside beyond the discal macular band, also by the spots of the latter 
being smaller and well separated. Extent a has been recorded by 
Mr. Moore from Java and by Mr, Draco from Borneo. It is doubtful 
if it occurs in either island, the Javan species being E* eion^ and the 
Bornean 6eZZaifa, Druce. 

Described from two males and two females in my collection, received 
from Mr. H. Fruhstorfer, and one male in the collection of Herr George 
Semper, taken in February. 

11. Ecthalia (Doj?Wa) esox, n. sp., Plate I, Figs. 3, d ; 5, $ . 

Eiithalia cenespoUSt Staudinger (iicc Hewitson), Iris, vol. ii, p. 5^3 (1889J. 

Habitat : Palawan, Philippine Isles. 

Expanse ; , 3’1 ; $ , 3*7 inches. 

Description: Made. Upperside, hoth tmigs pale clear brown, all 
the veins fuscous and prominent. Foretving -with, a small dark round 
spot in the middle of the discoidal cell touching the subcostal iiervure ; 
two fine black lines on either side of the disco-cellular nervules ; a 
discal series of eight semi-transparent pale yellow spots, each spot 
outwardly bounded by a fuscous line, which line is inw'ardly lengthen- 
ed out into a point, the three anterior spots lengthened, the fourth and 
fifth in the median intei’spaces pyriform, the apex of each spot directed 
towards the base of the wing, two small spots in the submedian inter- 
space, a minute one in the sutural area ; beyond this series of spots is 
a pale fascia, prominent at the inner margin, becoming lost anteriorly 
at a small pale yellow spot in the subcostal interspace ; this pale banc! 
is outwardly defined by a highly lunnlated fuscous line, anteriorly 
becoming obsolete. Eindwing ‘brntingth discal series of eight spots, 
the three anterior ones white, the others pale yellow, these five latter are 
each outwardly defined by a fuscous line, the uppermost spot on the 
costa narrow, elongated, the second spot the largest, roimded, the third 
a little smaller, oval, the next four small, equal-sized, the eighth posterior 
spot the smallest ; a submargxnal series of seven sagittate fuscous mark- 
ings, the apex of each directed inwardly, and each hearing outivardly a 
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pale spot placed against it between tte points of the forks* Underside, 
both tvmgs pale oclireoiis-brown washed with pale violet, the discal 
macular band of the tipperside almost obliterated. Forewing with the 
markings in the discoidal cell as on the npperside, but much more 
prominent ; an increasing submai^ginal series of black spots. Mind wing 
with a pair of fuscous lines deftning the disco-cellalar nervules; a 
submarginal series of eight linear black spots. ■ between the veins, 
the two posterior ones in the siibmedian interspace geminatecl. Female, 
much paler tlian the male throughout, but very similarly marked. 
Foreming with all the spots of the discal series 'very much larger and 
pure white, the two uppermost spots, '.greatly lengthened. Eimhdng 
with all the spots of the discal series white, of nearly the same size 
as in the male. Uxdeuside, loth wings paler even than in the male, 
of a more ochreons shade, the markings similar. 

This is a very distinct species and quite easily separable from all 
those that I have placed before it in the key. The ground-coloin* 
of the male on the npperside is quite feminine, being much paler 
than in any other species of this sub-group of Eutkalia, The discal 
series of spots on the hind wing will separate it from all the other 
species except I?, do Niceviile, next described, owing to each 

spot standing alone, and the five posterior ones being outwardly 
defined by a black ring; from E. eMerna it may be known by its 
generally paler colour, and the discal series of s.pots on the forewing 
being smaller and more regular. The female is quite unique, being 
the only species in the sub-group with the discal series of spots of the 
forewing regularly increasing in width towards the costa, the uppermost 
spot being extremely wide. The female of E, eson greatly reminds 
one of the same sex of E, {Tamlwia} pidmara, Moore, 

Described from a single pair of specimens in Herr Georg Semper’s 
collection, to whom I am greatly indebted for the loan ol'his entire 
series of this sub-group of Eidhalia, These specimens of E^ eson are from 
those collected by Dr. Platen, who obtained ten males and eight females. 

12. Ecthalia (DopMa) exteena, n. sp., Plate II, Fig. 1, ; 2, $ . 

Habitat; Nias Island. 

EmNSB; ^*,2*8; 9 , 3‘3 inches.. 

Disceiption; Male. Upperside, both wings shining fuscous, out- 
wardly paler, F*oreidng with the usual Mack spot in the middle and 
pair of lines closing the discoidal cell ; a discal irregular series of seven 
..... pale. .'primrose-colourod spots, outwardly (owing to the. grou.nd-colour....at. 
this point being paler than the rest of the wing) defined mther broadly 
with fuscous, the anterior spot obsolete, a thin bluiTcd lino only, the 
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second and third spots also linear But o£ a good breadtli, tlie fourth and 
fifth spots in the median interspaces somewhat irregular ovals, the fifth 
the.largest in the series, the sixth spot constricted in the middle, almost 
bisected, the seventh spot small and oval ; a 'well marked siih marginal 
black fascia formed of regular lunules, auteriorly becoming smaller and 
lost altogether in the suhcostah interspace, which bears between the 
discal series of spots and the submarginal lunular fascia a small round 
yellow spot. Hind-wing with a pr^ominent discal series of eight spots, the 
three anterior ones white, the five posterior ones pale primrose«eolonred, 
these latter outwardly defined by a broad black lino, the uppermost spot 
on the costa lineai’, the second the largest, the third next in size, the 
sixth the smallest, the fourth, fifth and seventh equal-sized ; a prominent 
highly-lunulated submargiaal black fascia placed on a pale ground, the 
two anteriormost portions of this band quadrate, bearing each a 
whitish spot on either side. Underside, hath tvings ochreous, more or less 
washed with purplish ; a submarginal series of small round black spots 
between the veins. Foretmng mih the ring- spot in the middle and 
double line closing the cell very prominent ; the discal band white, 
obscure, each spot forming it outwardly defined by a thin dark line. 

with a prominent small black ring- spot in the middle of the 
cell (this spot is absent in H, eson^ de Niceville, and E,,gupfa>i de Fice- 
ville, but is present in all the other species), two prominent Hack lines 
at the end of the cell ; the spots forming the discal band much larger 
than on the upperside, all touching, and outwardly defined with a thin 
dark line. Uemale. Upperside, both usings somewhat paler than in the 
male. Forewing similarly marked, but the spots of the discal band 
larger and pure white, as is also the subco>stal spot ; a proinincnt 
violet- white fascia between the discal and submarginal bands, extending 
from the inner margin to the lower discoidal ncrvule. llindwing witii 
the discal macular band of the male reduced to five spots only, all the 
spots very much smaller also, no .spots posterior to the third median 
nervule. Underside, loth wings xucher coloured than in the male, 
strongly tinted with ferruginous: the submarginal black spots all 
larger and more difused. Forming with tlio discal white ba-nci 
anteriorly much expanded. Einitoing with a • %Yelhformecl prominent 
discal macular white hand, extending from the costa to the abdomiiui! 
margin, -the spots ’posterior to the first, median ncrvule niii into a 
single spot undivided by the crossing veins. 

The male of H. externa is' nearest to the same sex of E, esoi^ de 
FicSville j I have pointed out above how they differ. The female of 
B. exterm is nearest to gooctnch% Distant, from Perak, from which 
it may be ktiowti by the spots of the discal series of the forewing on the 
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npperside being tliree times as large, greatly redacing thereby tlie pale 
area between these spots and the siibniarginal band ; on the bind wing 
above there are two spots less than in ; the snbmarginal 

liiiiiilated black band is also much broader than in that species. 

Described from a single pair of speoimcns in the collection of Herr 
Georg Semper. 

13. Elthalia (BoiHila) eueits, n. sp., Plate 11, Pigs. 3, (S' ; 4, 

Habitat: K-E. Sumatra. 

ExpaxsE: d’,2‘7; ? , 3'3 inclios. 

Description: Male. Upperside, hath 5 shining fuscoiis, paler 
externally. Forewing with a discal macular very pale green band 
consisting of seven spots, tlie uppermost spot of all out of line, placed 
nearer the base of the wing than those which follow it ; the three 
uppermost spots small and linear, the fourth spot larger, rounded, the 
fifth spot larger than tho fourth, also rounded, the sixth spot the largest 
of all, outwLurdly strongly cleft, the seventh spot on the inner margin 
>sniall and quadrate ; the usual siibapical pale green dot in the subcostal 
interspace ; an indistinct increasing submarginal macular black fascia. 
Hmdwiiig -with a conjoined macular discal very pale green band con- 
sisting of eight spots, the three uppex'most spots, however, are white, 
the inner edge of the fascia straight and even, the outer edge saw-like, as 
each spot is produced into a pointy a submarginal lunular black fascia, 
each lunule of which the fascia is composed bearing outwardly a whitish 
spot, the three uppermost of these incimsingly prominent. Underside, 
hath wings greenisli-ochreous, w'ashed with violet ; the discal macular 
band much as on the npperside ; the submarginal fascia reduced to 
small linear black spots between the veins. Forewing with a black 
ring-spot in the middle, and a double lunular spot closing the discoidal 
cell, both tilled in with crimson. Hiniimng with a black dot in the 
middle and a double black line closing the cell, the latter faintly tinged 
with crimson in the middle. Female. Upperside, hath ivhigs shining 
brownish-oclireous, the disc powdered with pale violet-white which 
merges again into the dark outer margin. Forewing with the markings 
on the underside in the discoidal cell shewing through ; the discal 
series of spots increased to eight, white, each spot outwardly defined 
by a brown line ; the three antexuor spots linear, large, the fourth and 
fifth of equal size, the sixth and seventh in the submedian interspace 
well aepamied, the eighth on the inner margin oval ; the subapical spot 
much larger than in the male ; a submarginal series of six black spots 
placed between the veins. Mmitmng with the discal macular band as 
in the forewing, but consisting of seven spots only, the series ending 
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posteriorly in tiie first median interspace ; tlie uppermost spot on tlie costa 
linear, the second spot the lai’gest of all, the rest deoreasingly smaller ; 
a prominent highly 74ig-zag submarginal black line, TJndeeside, hoth 
tvings paler than on the upperside, the markings very similar, those in 
the discoidal cell as in the male. 

The male of this species, as in the rest of the group, except 
E. recfa^ de Mceville, is barely distinct from its allies, it is, IioweTer, 
nearest to J?. eion, de Kiceville, from Java, described above. The 
female is nearest to B, iellatay Druce, from Borneo, of which latter 
I possess a specimen for comparison, from which it differs in the broad 
pale violet-powdered discal area, especially marked in the liindwing. 
Mr. Hewitson*s figiii’e of the female of hellata^in ^ Exotic Butter- 
flies,* voL V, Adolias pi. iv, fig. 14 (1875), where it appears as 
E. cemspoliSi does not quite agree with my specimen, his figure shewing 
a very large powdery- violet ai’ea in the forewing extending within the 
discal hand, this area being very faint in my example, and confined to 
the region beyond the discal band. My female of E, eitrns differs, 
however, markedly from Hewitson’s figure of E, cenespolis^ and my 
example also from Borneo, in having a broad discal powdery- violet area 
to the hindwing on the upperside. 

Described from two males and a female examine in Dr. Martin’s, 
and two males in my own collection, all from N.-E, Sumatra. 


The four last butterflies described above belong to a small but well- 
marked group of the large genus Euthalia, and appear to come into the 
subgenus Eophla, Moore, of which E, evelina, Stoll, is the type. All 
the species of Eo^plda^ as I understand the subgemxs, are remarkable in 
having on the underside of both wings a black ring-spot in the dia- 
coidal cell, and a pair of black lines on either side of the disco-cel hilar 
nervules centred with crimson. The ring-spot is absent liowever in two 
species, E. eson, de Meeville, and E. gupta^ de Nieeville, in the himl- 
wing only. In the E, evelina group there arc sometimes other crimson 
markings in the hindwing anterior* to the discoidal cell. In all the 
species of Boplila the discoidal cell is closed in hoth wings by a very 
slender almost aborted veinlet, and the subcostal nervules of the fore- 
wing never anastomose. The outline of the wings is distinctive, the 
outer margin being highly emarginate in the forewing, giving that 
wing a more or less falcate appearance. The cilia are very short, and 
the butterflies give one the idea of having been neatly trimmed round the 
edges with a pair of scissors. To facilitate reference to the subgroup to 
which the lour species above described belong, I give a key to the 
Jmown species. The m^les of several of them are so closely allied that 
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they are almost inclistingiiislmblo, tlie one from the other; bat the 
females are in all cases abaiidaritly distinct, so I have based the feey 
mainly on that sex. 

Key to ceviain- s^iccies of the. suhgen us Boplila alliecl to E. teiita, DoiiMeday mid 

■Eeimtmn. , ■ , , 

A. Male and female, iipperside, foiwing witlx tlie discal macular band 

straight. ■ ■ 

(1.) E. (DopMo) BKCWj Kliasxa .Hills j Burma j Gopiiig^ Pei^ak, Malay Peninsula 

Semper). ■■ ■ . , . 

B. Ifale and femalOj nppei*sido, forewlrig with the discal macular band cnrvedj 
the anterior spot out of liiiOj placed neai^er the base of the wing than the rest- 

a. Female, nppersicle, with the diseal macular band extending from the 
costa of the b)rewing to the abdominal mai’gin of the hindwing. 
id. Female, u}>perside, both wings with a prominent xvliite fascia 
exterior io the discal macular band. 

, .(2.) E. "(Bophla)' Eiox, JuTa. 

hK Foxnalcj iippox’side, both wings with no prominent white fascia 
exterior to the discal macular band. 
fA Female, upperside, forewing, the two anterior spots of the 
discal macxilar band small, sxnalier than the third spot. 
ai. Female, upperside, both wings with the snbmarginal black 
fascia highly hinnlated. 

(3.) E, (Boplila) TEUTA, Assam 5 Arracan Hills j [Java, Moore 5 Borneo, Bruce]. 

hK Female, upperside, both wings with the snbmarginal black 
fascia composed of quadrate spots, forming a broad 
fascia with straight edges. 

(4.) E. (Bophlu) PiEAriCA, Luzon, Mindoro, Camiguin do Mindanao, Hord- 
Mindanao, Philippine Isles. 

Female, upperside, forewing, the two anterior spots of the 
discal macular band very large, lai'ger than the third spot. 
(6.) E. (BopMa) tectoibks, South Andaman Isles. 

5, Female, upperside, with the discal macular band extending from the 
costa of the foiwing to the submedian nervure of the hxndwing. 

(0.) E. (Bophh) Esow, Patean, Philippine Isles. 

r. Female, upperside, with the discal macular band extending from the 
costa of the forewing to the thii'd median nexwnle of the hindwing. 
Female, upperside, forewing with a prominent violet-whit© fascia 
l>etw'eeii the discal and snbmarginal bands, extendixxg from the 
inner margin to the lower discoidal nervnle j the discal spots 
very lai’ge. 

(7.) E. (Bophla) exteexa, Kias Island. 

hK Female, upperside, forewing with no prominent violet-whit© fascia 
between the discal and snbmarginal bands 1 the discal spots small. 
(8.) B. (Boplih) GOOD RICH I, Perak.* 

* Mr. Bistant first described this species from Perak in th© Malay Peninsula 
m Suihalm gmdn€h% but subsequently sank that name In his * Ehopalooex^a 
Malayana/ p, 4S6, n. 17, as a synonym of E. telhda, Bruce, equals Adolum cene$pi}U$^ 
J. n. 3 
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d Female, apperside, with the discal maoalar band extending from the 
costa of the forewing to the first median nervnle of the Mndwing. 
at. Hindwing with a' prominent powdery-violet , fascia between the 
discal macnlar band and the Immlated siibmargmal line. 

(9.) E. (HopMa) EURUS, H.-E. Sumatra. 

Hindwing with no prominent pow^dery-violet fascia between the 
discal macular band and the Inniilated snbniargmal line, 

(10.) E. (Pophk) BELLATA, Borneo. 

e. Female, npperside, hindwing with no diseal macular ])aiid | the spots of 
the forewing small. 

(XL) E. (Doplila) GUPTA, Burma, Plate II, Fig. 5, $. 

14. Oyrestis THERESiE, 11 . sp., Plate V, Fig, 8, 

Habitat : Selesseh, N.-E. Sumatra ; Borneo. 

Expanse : cf, 1-9 inches. 

Description : Male. Upperstde, both wings rich fulvous, Forevjing 
with the following black markings : — A short straight line at tlie extreme 
base of the wing ; a second line oblique but straight, from the costa 
to the submedian nervure ; a third line straight from the subcostal 
nervure to the inner margin ; a fourth line much bowed outwmrdlj, 
confined to the discoidal cell ; a fifth line short, straight, also confined 
to the ceil immediately within the disco-cellular nervules, and touching 
the fourth; a sixth line also straight, a little beyond those veins, com- 
mencing on the subcostal nervure, and ending close to the base of the 
second median nervule ; a seventh line angled, commencing at the costa 
and ending on the inner margin, the angulation being at the point where 
it crosses the second median nervule, the angle directed outwards ; an 
eighth line broad, almost straight, sliglitly outwardly curved onlr, 
reaching from the costa to the inner margin; a ninth line nanwer 
than the eighth, slightly sinuous, posteriorly zig-zaged, of a deep black 
colour, from the costa to the inner margin ; a tenth line straight, ex- 
tending from the costa to the first median nervule, with two prominent, 
small round black spots in continuation in the submedian interspace ; 
an eleventh line very narrow and straight, from the co.sta to t he first 
median nervule; a twelfth line broad, paler, of sirniiar position to 
the eleventh ; a thirteenth line narrow, deep black, close to the outer 

Hewitson, both the latter desenbed from Borneo. As in the female of F. 
richi the discal band of the hindwing on the iippcrsido ends at the third 
nervule, while in F. hellata it ends at the first, ami in tlm latter all the spots of the 
hindwing are much larger, besides other minor differences, 1 think the two species 
may be kept distinct, and the name F. gmdrkhi revived. I possess one female 
of the Bornean species, and have access to 'three pairs of the Perak species 'in 
Semper*s, Adams’, and my own collection. 
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margin ; tlie outer margin itself narrowly fuscous. Hindwmg with an 
indistinct sub-basal black line ; a second line from the costa losing itself 
ill the abdominal region ; tbe third and fourth lines exceedingly fine, on 
either side of the disco-cellular nervules ; the fifth line from the costa 
ending in the abdominal region ; the sixth line answering to the eighth 
line in the forewing, and like it fuscous, not deep black, extends from 
the costa, and runs into the ninth line in the first median interspace ; the 
seventh line narrow. Jet-black, from the costa to the first median iiervule ; 
the eighth Hue, composed of six detached portions, commences posterior 
to the first subcostal iiervule and ends at the first median iiervule ; the 
ninth line extremely iiaiToiv and deep black, from the costa to the first 
median iiervule; the tenth line broad, rather diffused, fuscous, sub- 
marginal ; the eleventh line fine, deep black, folloudng the margin ; 
the outer margin itself narrowly fuscous: the usual large rounded 
clump of confused bluish and black markings at the anal angle anterior 
to the largo anal lobe ; a small round black spot encircled with whitish 
anterior to tliis clump, placed just within the second angle made by the 
abdominal margin ; the anal lobe rich fulvous centred with a black spot. 
UxDEKSfDG, both wings much paler than on the upperside; the markings 
veiy similar but usually paler. Foreiving with a quadrate whitish 
patch on the inner margin between the eighth and ninth lines. Hind- 
wing, anal lobe with the central black spot much larger than on the 
upperside. . ■ 

C. flieresw is an abundantly distinct species, and comes into the group 
containing C. ihyonneus, Cramer, which I possess from Celebes ; €, iabtila^ 
de “Niceville, from Great Nicobar Island ; and 0. lutea, Zinkeii- Sommer, 
%vhich is common in Java. In size it agrees with 0. Udm, In the 
coloration of the ground of the upperside it is nearest to G* tabula, but 
is rather lighter, it is much darker than C, hdea, lighter than G, ihjon- 
netw. The tail to the hindwing is less than half as long as in either of 
tlie above-mentioned species. In markings it agrees best with 0, thyou- 
neiis, but differs in many details, as, for instance, the seventh and ninth 
lines on the hindwing in that species are dark metallic steel-blue, in 
0, ihemm tiiey are black without any metallic lustre* 

Described from an unique specimen in Dr. L. Martin’s collection, 
taken in the virgin forest of Selesseh, on the 23st May, 1893 ; also from 
another example from Borneo given to me by Dr. Mariiii. At his sug- 
gestion 1 name the species after H. E. H* the Princess Therese of 
Bavaria, daughter of the Prince Eegent, who is a student and lover of 
Natural History. 
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Family LEMONIIDJB]. 

Subfamily Nemeobiim. 

15, Laxita laocoon, n. sp., Plate II, Pig. 6^ $ . 

Habitat : Malay Peninsula. 

Expanse ; 9 , 1*65 and 1*80 indies. 

Desgeiption : Female. Uppeeside, forewing witli tlie apical two« 
thirds of the surface crimson ^ the costa and outer margin very narrowly, 
tiie discoidal cell not cpite to its end; a small spot in the seeoutl 
median, and a much larger space in the first median, and almost the 
whole of the siibmedian interspace, fuscous. Hindwmg^ shining fus- 
cous, almost bronzy in some lights; the veins slightly touched with 
crimson; an indistinct marginal crimson lino. Underside, loth wings 
marked as in JD, damajanti, Felder. 

Very near to L. damajanti^ Felder, of which I possess six males 
and seven females from Perak, and five males and two females from 
N.-B. Sumatra; diffeiing on the upperside in the crimson coloration 
being practically confi.ned to the apical two-thirds of the forewingiiistead 
of occupying almost the entire surface of both wings. 

Described from two examples from Perak, and one from Eawan iu 
Selangor, both in the Malay Peninsula, 

16, Laxita LOLA, n. sp., Plate II, Figs, 9, d* ; 7, $ . 

Habitat *. S.-E. Borneo. 

Expanse : (5^, 2*0 and 2*2 ; ? , 2*1 inches. 

Description ; Male, Upperside, forewing with the costa as far as 
the subcostal nervure and the outer margin narrowly, fuscous ; tht‘ 
apical two-thirds of the wing crimson ; the disco-cellular nervulcs 
marked by a fuscous line ; the posterior half of the discoidai ceil, three 
streaks beyond the cell in the tw^'o discoidal and upper median inter- 
spaces, a larger space in the lower median interspace, anti the entire 
area between the fi.rst median nervulo and the inner margin, fusc«,)UH» 
Eindwing with that portion of the costal area covered by the bowed- 
out inner margin of the forewing pale shining fuscous, bearing tho 
usual oval oohreous flour-like ** male-mark,’* the rest of tho wing 
fuscous ; the outer margin bearing an indistinct crimson line. Under- 
SIDE, hath wings differ from L. damajani\ Felder, in^II the briliiaut 
metallic blue markings being much reduced in size, the submarginal 
series in i* hla, in the forewing^ has almost entirely disappeared, 
the crimson area at the apex appearing thus to be of considerably 
greater extent; otherwise as in that species. Female, Uri'E&siM| 
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witli tiie crimson area of the, same extent as in the male, but 
of a paler shade^ bearing on the disc from the third median nervnle in- 
creasing to the costa a pale buff fascia. Minitving paler than in the 
male, the veins streaked more or less with crimson. Undekside, both 
wings coloured and marked much as in the male, but the crimson 

ground-colour paler. 

The male of L. lola may at once be known from the same sex of 
L, dmmjauti liy the presence of the fuscous areas on the upperside of 
both wings, the latter being **rnbris, sxxpra immaciilatis ; ” the female 
may bo known from that sex o£ i. Immon^ mihi, by the j^alo buff fascia 
..on the iippersido of the forowing. 

Described from two mxiles and one female in my collection. 

17. IiAXiiA EYCLENE, n. sp., Plate II, 'Fig. 10, (S’., ■ 

icleaia^ Distant (ncc Hewifcsoii), Eliop. Malaj., p. 449, ii. 8, pi. xl, 
2, 3, J>n?ia?e (1836)5 teZcsia, Stauclmgor, Ex. Schmett., p. 239, pL 

Ixxxvii, male (1887). 

Habitat: Malay Peninsula; H.-E. Sumatra. 

Expanse : c?, 1*75 to 1*90 ; 2 > 1*80 to 1*90 inches. 

DESCiuraoN : Maw::. Upperside, both wings fuscous. Forewing xvith 
the apex broadly, decreasing to the anal angle where it ends in a 
point, crimson, crossed by the black veins ; an oval milky- white spot 
placed obliquely outwards across the middle of the siibmedian inter- 
space, anteriorly extending slightly into the first median interspxTce. 
Miudwing with the costa at the base as usual broadly pale or whitish, 
beaxing an oval fioui’-Iike ochreons “ male-mark ; ” the apex narrowly 
crimsmi. Underside, foreiving differs fi’oin the same sex of true 
L, telesia^ Hewitson, from Boimeo, in having the chrome-yellow (liewitson 
calls it rufous’’) xipical area much I’edxiced or obsolete; the txvo 
submarginal chrome- yellow lumxles in the median interspaces in JD. telcsia 
replaced by metallic blue lu miles ; and in having the diseal series of 
metallic blue spots increased from two to five or six, there being tlii^ee or 
four extra ones in the discoid al and subcostal interspaces. Hmdwing 
does not differ from that of telesia, Eemabe. Upperside, both taiugs 
as in Ii. ielesm Underside, both wings as in L. telesia. 

The male of L. Igolem may at once be known by the cxnmsoii apical 
area on the upperside of the forawing being much larger than in D. telesia^ 
and as regards the liindwing in having the apex touched with crimson. 
The females of the two species appear* to be quite indistinguishable. 

Described from one mala from Eaxvan in Selangore, and three 
males and two females from Perak, both in the Malay Peninsula, and 
numerous speciaiens fiom M.-E.. Snmatnu True L, tekski occurs iir 
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Borneo, tlie type being from Sarawak, and in my collection are three 
males and female from S,-E. Borneo. Mr. Distant records L, tdesm' 
from Sumatra, but this species is probably the one meant.^ ^ 

18. Laxita ltncestis, n. sp., Plate II, Fig. 8, d". ■ 

Habitat : Malay Peninsnla. 

Expanse: d, 1*7 inches. 

Description: Male. Upperside, both wings and cilia fuscous. Fore- 
wing with a band of crimson on the outer margin, wide on the costa, 
fining a'way to nothing at the anal angle ; a broad oblique diseal bluish- 
white band, commencing anterioily just anterior to the lower cliscoidal 
iiervule, ending just before the anal angle on the submedian nerriirc, 
notched inwardly at the origin of the second median nervule, anteriorly 
inwardly bounded by the disco-cellular nervnies. Ilindwing with the 
usual shining pale fuscous costal area bearing the male-mark of the 
genus. Undeesidb, forewmg diJSers from D. orplma, Boisduval, in having 
numerous metallic blue markings on the disc, in the present species 
there are two such spots placed outwardly against the two inner black 
spots in the median interspaces, and tlii^e© such spots placed out-ward ly 
against the three black spots beyond the outer end of the cell, with 
a series of five others beyond extending across the disc; iii L.orpIma 
ail these blue spots are lacking. JSindtving as in L, orplma.^ 

This species is not included in Mr. Distantis Bhopalocera Mala- 
yana.^^ On the upperside it differs from two male specimens of 
If. oi'phna in my collection from S.-E. Borneo in its smaller size, brighter 
crimson outer border to the forewing on the upperside, and na]^’ower 
discal bluish-'white band, w^hich latter in I. o'qjhia is not inwardly 
notched below the cell. 

Described from a single specimen in my collection from Perak, 


There is one species of Lamia which I am still nimble to identify. 
This is the butterfly figured by Hewitson in The Genera of Diurnal 
Lipidoptera,” vol. ii, p. 422, n. 7, pL lxix,figs, 7, male; female (1851), 
as Bmmisofphia^Bomdmnlf but re-named ** Taxila^^ imiiia, by Hewit- 
son, in his ^‘Exotic Butterflies,** vol. ii, Taxila pL i, text (1863). 
Mr. Distant in his Ehopalocera Malayana,*’ p. 192, n. 5, pi xviii, 
fig. 14, female (1883), describes and figures an AMsara^* iumicL This 
female specimen does not at all agree with Hewitson* s figure of tlie 

* The differences pointed out above on the underside of the forewing wili be 

at once observed by comparing the original figure of X. orphia in BoisiiuTaFs 
'‘Species Gen&'aV* voh ii, pi xxi, fig. 4}fmah (1836), with my figure of X. 
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female. It appears to me probable that Hewitson^s male figure and 
Distant’s female figure refer to one species, which might stand as 
L, tanita^tlae locality for which, as given in “ The G-enera,” p. 422, n. 7, 
is Borneo ; India,” but requires to be verified. I have seen no specimens 
agreeing with these two figures, Hewitson’s n. 7, male^ and Distant’s 
female I the species if distinct is very near to L, dmnajanti^ Beider. 
The species represented in Hewitson’s fig. n. female^ should, it appears 
to me, if r6»discovered, be named. It is apparently nearest to L. telesia^ 
Hewitson, but has the ohrome-yeliow area at the apex of the fore wing 
on the upperside much larger than in that species. Mr, Distant has 
further complicated matters by describing Hewitson’s female figure n. 6 
as a male. The bowed-out inner margin of the forewing in the males of 
the genus LaMta will at once distinguish them &om the females, which 
have the inner margin straight. The species which Dr. Staudinger 
figures as fanita, Hewitson, in his Exotische Schmetter- 

iinge,” p. 239, pi, Ixxxvii, male (1887), appears not to differ from what 
I identify as D. damajanti* 

Family LyO-<®]SriD.^ 

19, Gerybus oigaxtes, n. sp., Plate V, Figs. 1, ; 13, 

Habitat ; Penang; Battak Mountains, N.-E. Sumatra. 

Expanse: <?, 2*0; $, 1*8 to 2*1 inches. 

Description : Male. Upperside, both wings pure chalky- white, 
Foreimig with the basal third of the costa reaching to the subcostal 
iieiwure dusky ; the costa beyond this, the apex and the outer margin 
broadly black, the inner edge of this large black area very irregular, 
it just entex'S the anterior outer angle of the discoidal cell, is pointed 
inwardly on the second median nervule, closely approaches the outer 
margin (exactly as in typical Tm‘a.9 Linnsus) in the first 

median and submedian interspaces, the black area is wider again from 
the submedian fold to the inner margin ; a small portion of the base of 
the third median nervule prominently swollen, this being a characteristic 
secondary sexual character in this genus. Hindwing with the costa 
outwardly broadly black. Cilia of both wings fuscous. Underside, 
forewing black, the disc crossed by a pure white oblique macular band 
foinned of four portions ; two small and obscure ring-spots in the cell, 
one on the costa about two-thirds from the base of the wing ; the apex 
and outer margin deoreasingly pale- ■.ferruginous, the inner edge of this 
area bearing anteriorly a series of four whitish ring-spots ; a sub- 
marginal series of black dots between the veins ; a rather lai’ge oblong 
, dark .... spot : ..placed ..... .obliquely ..at .the anal ungle, Hindtmng pale .feiTugi- 
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nous ; bearing regularly over tbe surface darker red spots arranged 
much as in typical species of the genus ArTiopaJa^ Boisduval, these spots 
are disposed thus A small round one at the extreme base o£ the 
wing; followed by a seines of three single spots; then another series 
of three, but these spots are double; then four conjoined spots at the 
extremity of the cell ; then a discal curved band extending across tlie 
wing from the costa to the abdominal margin, broken only by the 
first subcostal nervule; some obscure spots on the outer margin. 
Bbmalu. Uppebside, ioth wings marked almost exactly as in the male, 
IIxDEBSiDE, fm^ewmg differs from the male in having the diseal macular 
band more extensive and run together into a single undivided band, 
anteriorly bounded by the subcostal iierviire, posteriorly by the inner 
margin, along which it extends to the base of the wing. Hmdwing 
with the macular markings less conspicuous than in tho male ; tlie 
inner edge of the discal series of spots bears on the posterior half of 
its length a series of black spots often found in the species of this genus. 

G* gig antes is not only the largest known, but is the most conspicu- 
ously-marked species in the genus, and has no near ally. Were the 
ground-colour of the uppersidu yellow, instead of pure white, it wmiild 
almost exactly resemble Terias hecahe, 

I have described the species from a male and two females in Dr. 
Martin's and my collection, taken in the Battak Mountains of N.-E. 
Sumatra, in August and November, and another pair in Mr. A. E. 
Adams' collection taken at Penang. 

20. Gertdus GiETULOS, n. sp., Plate V, Pig. 12, $ . 

Habitat : Battak Mountains, N,-E. Sumatra. 

Expanse: 1*3 and 1*5 inches. 

Descbiption: Female. Uppibside, / orem‘? 2|7 |mre white ; the costa 
])asally, and the base of the wing, dusky; the apex very Imoadly black, 
as is also the outer margin at the anal angle, but much more narrowly m. 
lEndwing with the disc only .white, the rest of the wing dusky ; the 
disco-cell alar ncrvules marked by a prominent blackish line. 'Undehsihe, 
forewing with the disc white, the rest of the wing pale slate-colour; three 
increasing dark spots outlined outwardly with white in the discoidal 
cell, a dark spot posterior to the middle one of these in the Biibnieciiaii 
interspace; three ring-spots on the costa; a short subapical macular 
band ending posteriorly in a separated round spot in tho second median 
interspace ; an oblique prominent spot at the anal angle j a subinar- 
ginal series of black dots between the veins. Mindtmngf pale slate- 
colour, with the macnlar markings as usual in the genus. 

' ' ^Nearest apparently to#. ' Felder, from Java, of which 
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I have a good series, bat it may at once be known from that species 
on the apperside by the hiadwing being white on the disc with a pro- 
minent dark disco-cellalar line, (r. being dusky throaghoat ; 

on the underside the groand^eoloar is a pale slate-coloarj in Q, dnclcenii 
it is pale femiginoas. 

Described from two specimens, one in Dr. Martinis and one in my 
collection, taken in the Battak Moixntains in October, 1892, 

21. Gertbus OALtrs* n. sp., Plate V, Pig. 11, 9 . 

Habitat : Battak Mountains, H.-E, Sumatra. 

Eiparse : ? , 1*5 inches. 

Description : Female. Upperside, both wings fascoas. Foreieing 
with the apical area darker than the basal ; crossed by an oblique discal 
white band with highly irregular edges, not quite reaching the costa 
or the outer margin above the anal angle, ending posteraorly on the 
submedian fold. Cilia fuscous. Mindwing immaculate. Cilia ante- 
riorly white, becoming fuscous towards the anal angle. Underside, 
both icings highly variegated, being coloured black, white, pale ochi'eous, 
and ferruginous. Forewing with the ground-colour black ; the discal 
white band as above but broader, its edges even, reaching the outer 
margin at the anal angle ; a pale ochreous patch at the apex, below 
which the ground-colour is ferruginous ; three white ring-spots on the 
costa j two similar ones in the discoidal cell ; a prominent black spot at 
the anal angle ; a submarginal macular black line. Rmdtving with the 
anterior half pale ochreous, the posterior fuscous mottled with ochreous j 
the macular markings as usual, though somewhat indistinct. 

This may be a highly variegated form of synietlms^ Ci^amer, a 
common species in N.-E. Sumatra, but it differs greatly from any 
specimen of that species in my large suite of examples from the Malay 
Peninsula, Sumatra, Borneo, and Java, from all of which G* gallus 
differs in the white band on the upperside of the fore wing being half 
as wdde, the hind wing concolorous throughout, and by the highly 
variegated markings of the underside. 

Described from a single example in Dr. L. Martinis collection. 


As the genus Gerydus^ Boisduval, has vastly increased in numbers 
in recent years, it may perhaps be useful to add a list of the described 
species, as far as I know them. Many species described in this genus 
do not belong to it at all, and have been excluded. The flattened legs 
of all the species is an unique character by which they may be instantly 
known. The list is headed by the largest, most beautiful, and most 
aberrant species. 

J. II. 4 
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(1) O-EETBiJS ' GiGANTis,' de- Penang, E.-E. Sumatra 
(de NichiUe), , 

(2) G'EEYBUS SYMETHtrs, Cramerj East Indies (Oramer}^ Moulmeiii, 
Penang, Malacca, Perak, Jokore, Sumatra, Nias Island, Java, Borneo, 
Pulo Laut, Palawan, Luzon, Mindanao, Jolo Islands, S.-W. Celebes, 
Amboina, Snmba, Sambawa, Ceram, Gorain, Flores, New Guinea. 

Mr. Doherty considers that the G* panduj Horsfield, described from 
Java, which is generally given as a synonym of this species, may be 
distinct. I am unable, however, to find any character b^^ which the two 
species can be separated. 

(3) Gerydus petbonius, Distant, N. Borneo (Disiant), 

(4) Gerydijs TEDS, Dohertj, Sumba, Sanibaw^a (BolLerty). 

(5) Gerydus gallus, de Niceville, N.-E. Sumatra {de Ntcemlle), 

(6) Gerybtjs BiGGSir, Distant, Malacca Burma, Perak, 

Sumatra, Nias Island, Pulo Laut, 

(7) Gerydxjs GOPAEA, de Niceville, Perak (de Nieeville), Johore, 
Singapore, North Borneo. 

This species is placed by Mr. H. J. Elwes and ^Mr. W. Doliertj as a 
synonym of (?. which is probably eoiTcct. 

(8) Gertdus drucet, Semper, Bohol in the Philippine Islands 
(Semper), 

(9) Gebydus zrsTCKENxr, Felder, Java (Felder). 

(10) Gerydus gutulus, de Niceville, N.-E. Sumatra (de MakUIe)^ 

(11) Geryjdus CHiNENSts, FeMer, Hongkong (Felder). 

(12) Gerydus chinensis, var. cerasiensis, Eibbe, Celebes, Amboinn , 
Saigun, B tint, Borneo (Bi&&e). 

(J3) Gerydus irroratus, Druce, Siam (Bruce), Luzon, Palawan. 

(14) Gerydus irroratus, var. assamensis, Doherty, Naga Hills 
(Boheriy), Perak, Pulo Laut, 

(15) Gerydus philifpus, Staudinger, Palawan {Siandiuger)^ 

This species is placed by Herr Georg Semper as a synonym of 

Q. irrorakis, Druce, 

(16) Gerydus boisduvali, Moore, Java (Jfoore), Sikkim, Assam, 
Chittagong Hill Tracts, Burma, Shan States, Singapore, Saigon, Arn- 
boina, Batjan, Burn, Ceram, K4 Islands. 

(17) Gerydus boisduvabi, %*ar. acragas, Doherty, Sumba, Sam- 
bawa (BoJieriy). 

(18) Gerydus bearchus, Felder, Luzon, China (FeMer). 

(19) Gerydus sttgiakus, Butler, Tornate {Bnikr}. 

(20) Gerydus mebauiok, Felder, Luzon (FeMer), Cebu, Samar, 
Bohol, Camotes, Panaon, Camiguin de Mindanao, Mindanao. 

(21) :'Gkbybus CEOTOir, Doherty, Burma (Bohrhj), East Pegu. 
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(22) Gerybus masihus, Holland, Celebes (Eolkmd), 

(23) Gerydus akcon, Doherty, Tavoy (Doherty), 

(24) Gerydus herac%eion, Doherty, Perak (Doherty), 

(25) ? Gerydus plautus, Fabricius, the Indies (Ftibricius)* 

(26) ? Gerydus legs, Gaerin, Bourn (Guerin), 

22, Paracuerydus roRXUHUS, n, sp,, Plate Y, Fig. 14, d'. 

■ , Habitat: Java,' ■. ■ ■ 

Exfakse : , 1*5 and 1*6 inches. 

Description : Male, Ufperside, loth wmgs dull hair- brown, Fore-^ 
icing with the usual ochreous lines on the costa and pale area on either 
bide of the swollen third median nervule. Understdi^j, loth tvings pale 
ochreous, profusely and evenl}’’ sprinkled throughout wdtii minute feiTU- 
ginous spots. Forewing with the inner margin somewhat paler and fx'ee 
of markings, though bearing two or three strite larger than the others 
towards the base of the wing. 

This species appears to be nearest to P. taras^ Doherty, which has 
the apex of the fore wing on the underside ‘"'rufous-brown,’^ while 
P. jjod turns has the whole of the underside of that colour, the ground- 
colour of P, taras is white, of P. portumis pale ochreous. Of P, taras 
I have captured both sexes in the Meple Valley, middle Tenasserim, 
in October, 

Mr. Doherty, •who takes particular interest in this group of the 
Lyctemihji has recorded his feelings of doubt as to whether the genus 
Paragerydtis can be maintained as distinct from the genus AllotinusJ^ As 
far as the sj>ecimens of both genera contained in my collection are con- 
cerned, I am of opinion that the two genera may well be kept distinct. 
The length, and consequently tlie point of origin, of the third subcostal 
nervule of the forewing, certainly varies greatly, but in all my examples 
of Paragerydus the upper discoidal nervule originates fx’-om the subcostal 
nervure well beyond the apex of the discoidal cell ; while in all my 
examples of Allotinus it originates at the apex, which feature consti- 
tutes a well-marked diiference, and can be instantly detected by the 
a})plication of a little benzine to the wing to make it transparent. 

P. porhmus is described from two specimens sent me by Mr. H, 
Frahstorfer. 

23. Faeaoerydus pyxus, n. sp., Plat© V, Pig. 2, cf. 

Habitat ; Borneo. 

Expanse ; c?, 1*4 inches. 

Description: Male. UpPERSiDE,6ot/Mi?f;is^4? rufous-brown Forming 

* Joura, A. B. B., Tol, Iyui, pt, 2, p. 437 {1880}, 
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with the lines ' on the costa and “ male-mark as nstiah Underside, 
hath loings pale riifonSj profusely and eyenly spriiikeci with dots and 
spots of a deejper rnfons eoloTii’ ; a marginal series of yery small black 
spots, one in each interspace. 

Closely allied to P. portozis, mihi, from Java, but differs on the 
upperside in being rufous-brown, instead of dull hair-brown, and on 
the underside ill having the ground-colour pale rufous instead of pale 
ochreous, and in the presence of the marginal black dots. 

Described from a single example received from the late Mr. W. 
Davison. ‘ 

• 24, Logania irUCA, n.sp., Plate II, Fig. 13, $. 

Habitat: Perak, Malay Peninsula j F.-E. Sumatra. 

' EmNSE-: 5 5 1*0 inch.- ' : 

Description: Female, TJppeesioe, foretmng with the basal half 
milky-white, the outer' half fuscous, the costa and base dusky, the ex- 
treme costa dotted with white on the basal half. Hindtvmg fuscous, 
the disc obscurely purplish-white. Underside, loth wmgs with the 
ground-colour probably white, but the surface is so thickly irrorated 
with brownish-ochreous that the ground-colour appears only as minute 
white dots profusely and evenly scattered over the surface mixed wdth 
a few black scales. Foreimng with an obscure darker spot towards 
the end of the discoidal cell, and a similar discal hand. Hindwing wdtli 
some very obscure dark spots towards the base, an oblong one at the end 
of the cell, and a curved discal baud crossing tlie wing from the costa to 
the abdominal margin. 

Probably nearest to L. marmorata^ Moore, the iw'o original speci- 
mens of which, ill very poor condition (probably both females, one cci'* 
tainly is that sex, the body of the other is lost, but the shape of the 
wings is certainly feminine), ai'e before me. L, luea differs from them 
in having the outer margin of both wings more even, not distinctly scal- 
iopped, and the ground-colour of the iiiidersklo is far redder, with the 
irrorations much more dense; this latter, however, is a %^ariaWo feature 
in I/* marmoratai as shewn in Mr. Moore’s and my figures of the species 
taken from different specimens. X. luca may be still nearer to £. oheurUi 
Distant, but the short original descrfption of the latter does • not in 
several particulars fit my specimens ; .Semper’s and Staiidingcr’s figures 
of tie species agree very well with my specimens on the upperside, but 
neither of them agree on the underside. 

I took two fresh specimens of this species in the high forest at Mamoc 
Oekor, in October, 1893. They were flying amongst and settling on the 
few bushes grwing under the high trees* I also possess tw^o cither 
females from Pemk. 
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As far as I am awar^, the geilus Logania contains the Miowing 
species. I include in it the two species, L. marmomta^ Moore, and 
sTvwa^ Distant, which constitute Mr. Doherty’s genus Malais^ as he 
himself doubted subsequently the validity of the genus.'*' I have 
arranged the species chronologically. 

(1) ? Looania REGINA, Druce, Borneo (Bnm), This species may 
be an Allotimis. To judge from the figure, the type specimen must 
have been a male, as the body is very long. Mr. Draco does not say 
what sex ho described. 

(2) Logania halatica, Distant, Sungei : Djong, in the Malay Pen- 
insula (Bistanli) I S.-E. Borneo; Pulo Laut; Sibulan, S.-E. Mindanao, 
one of the Philippine Isles. 

(3) ? Logania LAiiOMirs, Khiel, Nias Island (Khiel). This species 
may also be an Allotinm. The specimen figured seems to be a male, as 
it has a very long body. 

(4) Logania marmorata, Moore, Elphinstone Island in the Mergui 
Archipelago (Moore); Mono in the Shan States; Perak; N,-B. 
Sumatra; Pulo Laut. 

(5) Logania sriwa, Distant, Malacca {Distant ) ; Perak; Pulo Laut. 

(6) Logania obscura, Distant, Northern Borneo (Dista7it) ; 
Palawan, Ocbii, and East Mindanao, in the Philippine Isles. 

(7) Logania DrsTANTi, Semper, Cebii, S.-E, Mindanao, Philippine 
Isles {Semper}* 

(8) Logania DiSTANxr, Staudinger, Palawan (Statulmger). Herr 
Semper places this species as a synonym of L. ohsenra* 

(9) Logania MASSALiA, Doherty, Margherita, in ' Upper Assam 
(Doherty), 

(10) Loiahia LUCA, de Niceville, N.-E. Sumatra (de Nicemlh), 

25. SansKiNA soi/TMA, n. sp., Plate IT, Pig. 10, $. " 

Habitat ; Gapis, near Taiping, Perak, Malay Peninsula, 

Expanse : $ , 1’6 inches. 

Description : Female, Upperside, both tiungs fuscous. Forewing 
with a large oval discal white patch, which, in some lights, is entirely 
suffused with beautiful rich iridescent emerald-green, and in all lights 
is more or less bordered by this colour; the patch commences be* 
yond the discoidal cell' just anterior to the third median ner?ule, and 
reaches the inner margin, its posterior portion, however, is much 'dif- 
fused; just beyond the patch are two rounded emerald-green spots 
divided by the- second median nervulOt MiniiMng with a rather large 

Joiiim. A, S. B., to!* Iviiij pt. % pp. 436 (1889) j vol. !x, pt, 2, p. 29 (1891), 
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emerald-green spot) in the second median interspace ; three lumilated 
emerald-green lines lbe3md in tbe two median and snbmedian inter- 
spaces; a marginal emerald-green thread, broken where it is crossed by 
the veins, obsolete towards the apex of the wing; the costa of the 
wing broadly pale ochreons^ TJNnnasiDE, both tcings ivith the basal 
third chocolate-colonr, the outer two- thirds ochreoiis, wdtli 

the base of the inner margin ochi^eons ; a broad cliscal wedge-shaped 
chocolate-coloured band with its base on the costa, its apex on 
the submedian iiervure; its outer edge closely followed by a nar- 
row chocolate line ; the outer margin broadly chocolate. Siniliving 
with a macular, short, but ratlier broad, chocolate line on the middle 
of the disc ; followed hy five large chocolate spots divided only by the 
veins, the middle one the largest, the one on either side of it smaller, 
the two outermost spots the sniallest ; these five spots are followed by 
a macular band extending right across the wing of somewhat diffused 
chocolate spots ; these again are closely followed by a narrow choco- 
late line; the margin bears a series of lunular spots between the 
veins, of which the one in the second median interspace is the largest 
and black, the rest are black and chocolate; a fine anteciiiary inner 
white and then an outer chocolate thread. 

This species is quite unique, there is nothing remotely resembling 
it in the genera ForUia or SimisMna, The white patch on the 
upperside of the forewing at once reminds one of Lamia ielesin^ Hew^. 
itson, which has a similar patch in the male. 

The type and only known specimen of this species is deposited in 
the collection of Mr, A. E. Adams of Penang, who caught it himself. I 
am much indebted to him for allowing me to describe so beautiful and 
interesting a species. 

26. PiTHECOPS Mimm, n. sp., - Plate IV, J’igs, 2, cf; 9, 9 • 

Habitat ; K-E. Sumatra. 

ExPAii^SE; d', *8 of an inch to 1*2 inches; $ , 1*0- inch to 11 inches. 

Desceiptiox: Male. Upperside, boil wings rich deep shilling 
blue, almost invisible in some lights. Forewing with the apex some- 
what widely, the outer margin narrowly and decrcasinglj black. 
Mindwing with the costa broadly, the outer and abdominal margins less 
broadly, black. Underside, both wings milky* white, a series of very fine 
Hack' dots on the outer margin ; an anteciiiary black thread. Formmng 
with a vary narrow blackish • line defining the disco-cellukr nervules ; 
two small black dots on the middle of the costa, often absent ; a sub* 
marginal decreasing ochreous fascia, which becomes dusky at the costa ; 
wdthin which at the anal angle are two fine ochreous lines one aboTe the 
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other. Uimliving with a lai^ge round black spot at the apex * a snh* 
marginal ochreons line. Female. Uppersipe, loth wings dead plumbeous-* 
black. Forewing with a short streak of blue scales in the lower 
discoidal interspace beyond the end of the discoidal cell, Sindimig 
unmarked. Underside, both tvings as in the male. Cilia throughout 
more prominently niaiked alternately black and white than in the male. 

A comparison of the figure her^e giTcn of the male (which, how- 
ever, is a %-ery poor one, drawn from a Tory small specimen, the first 
I received), wuth that of V ithecops fulgenSt Doherty/^ from Margherita, 
ia Upper Assam, of which I possess three males and two females, 
including the type specimens, will at once disclose the fact that on the 
upperside the male of P. wuno? has the blue area of much greater 
extent (it is also of a deeper, more truly blue, shade), and on the 
imdei’side, that it is far less heavily marked, the two costal dots of the 
forewing being often absent, and the apical spot of the hindwing often 
smaller. 

The discovery of a second blue species of the genus is higldy 
interesting. I have described it from several male examples received 
from Hofrath Dr. L. Martin ; one taken by myself at ISTamoe Oekor in 
October, in the virgin forest, and three female examples in my own 
collection, and one in Dr. Martin’s, after whose amiable wife I have 
great pleasure in naming it. Though this butterfly is so small, the 
male immediately attracts attention when flying by the wonderful 
refulgence of the coloration of the upperside of the wings. 

27. Cyaxiris CRissA, n. sp., Plate II, Fig. 12, 6. 

Habitat ; IJTilgiri Hills and Ashamboo Hills, South India. 

Expanse: d', 1*35 inches. 

Descriptiox: Male. Upperside, shining violet-blue. 

Foreiving with the costa nat*rowly, the apex widely, the outer margin 
hi’oadly and evenly, black. Hindi&iiig ^Yith the costa widely, the outer 
margin narrowly, black; five round black spots placed against the 
black border, one each in the discoidal and median, two in the sub- 
median interspace. Underside, dead white, all the black 

markings unusnally large and prominent ; a marginal series of prominent 
spots, oval in the forewing, round in the hindwing ; a submargiual promi- 
nent line, broader and liinulated in the forewing, narrower and more 
highly lunulated in the hindwing ; a very fine anteciliary black thread, 
Forewing with a ht»oad px'ominent comma-shaped mark closing the dis- 
coidal cell ; a discal series of seven spots, the two anterior and two pos- 
texuor spots in one straight line, the three middle spots out of line, 

^ Jouni. A. S. B., vol. Iviii, pt. 2, p. 127, ph x, Rg. 0 , maU (1889), 
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shifted outwardly. Eindwing with three large rounded spots across the 
base of the wing; a line line at the end of the cell, a very irregular discal 
sex'ies of eight spots, of which the one on the costa and the one on the 
abdominal margin are the most prominent. Cilia above dusky white, on 
the underside the cilia under a magnifying glass appear to be white at 
the base tipped with dusky. 

G. crma on the upperside agi*ees best with C. placidaf de Niceville, 
from Sikkim, Assam, Burma, the Malay Peninsula, and Java, but the outer 
black margin on the forewing is rather broader, and the snbmar- 
ginal black spots on the hindwing ax^e better separated from the black 
margin. On the underside the two species are abundantly distinct, 
the mai’kings in (7. crlssa being almost throoghont deep black, while in 
G. placida they are dull fuscous, they are also far more pi'omment and 
larger in G. crissa. In the i*ains form of G. Ilorsfield, the 

markings on the underside are quite as promiuent as in C. erissa^ but 
they differ somewhat in character ; in the hind wing especially the sub- 
marginal line is much nearer to the marginal spots in C. pmpa than 
in 0, crissa. G. cya^iescenst de hficeville, from the Nicobar Isles, is 
another allied species, hut the markings on the underside are different, 
being smaller, less prominent, and more or less fuscous. 

Desoiubed from a single example obtained at Kalar in the Nilgiri 
Hills by Lieut. E. Stokes Roberts, R. E., on the 17th AugUvSt, 1892, 
another male taken in Mai’ch, in the Asliamboo Hills of Travancore, 
and received from Mr. Harold S. Ferguson. 

28. Evebes moouei, Leech, Plate II, Fig. 11, cf . 

Lymna moorei, Loecli, Trans. Ent. Soc. Lond., 1889, p. 109, n. 45, pi. vil, 0g. 3 j 
idem, id., Butt. Cliina, Japan, and Corea, p. 810, pL xxxi, fig. 9, male (1893). 

Habitat: Hiukiang, Chang-jang, Central GMm (Leeeh) i Kliasia 
Hills. 

The Rev. Walter A. Hamilton has sent me eight specimens of 
this speoies obtained by his nativo^ collectors in the Kliasia Hills. It 
occurs also at Kiukiang and Chang-yang in Central China. Tho In- 
dian specimens are a good , deal smaller than the Chinese examples 
(23 as against 29 mms.), but do not differ in colomtion and markings. 
The speoies is a time Everes^ as I have ascertained by bleaching the wings 
of a specimen, but is a little abnormal, as the Iiiadwing has no trace of 
a’ tail This, however, in the Lymniim^ cannot be accepted as a feafeuro 
of generic or even specific value, as seveiy instances occur in which 
the same speoies is both tailed and tailless. In the genua not 

only is B. moorei tailless, but the type species, B. Pal las, 

is sometimes wilhoqt. tailSy Mur -W.'-' Doherty having -obtainei iailless 
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specimens in the Naga HillSj anci E. Y. Watson similar ones in 

the Fortli Chin Hills of Upper Burma (Fort White, 7,000 ft., March and 
April ; Tiddim, 5,500 ft., April), of which he has sent me a consider* 
able senes. \E. moorens not mentioned in Colonel Swinhoe’s List of 
the Lepidoptera of the Khasia Hills.”'^ 

: 29* Lampides ltjgibe, n. sp., Plate V, Fig. 3, d*. 

Habitat'; Batta,!: Mountains^ Sumatra. 

Expanse: d, 1*6 inches* 

Description: Male. Uppeeside, hoihtoingB milky- white more or 
less glossed with pale bine; all the fascons bands, the dark costa, and 
base of the wing of the underside shining through as pale bine bands, 
Forewing with the apex broadly, and the outer border rather broadly 
and decreasingly black. Mindioing with a black anteciliary thread, 
within which is a series of small indistinct linear black lines between 
the veins ; cilia white, tipped with black ; tail black, tipped with white. 
Unbeeside, both icings chalky- white. Forewing with the basal two-thirds 
of the costa and the base of the wing sprinkled thickly with plumbeous 
scales ; a broad straight fuscous band from the dusky costa to the sub- 
median neiwure covering the disco-cellular nervules ; a similar but dis- 
located band beyond from the costa to the third median nervnle ; between 
these two bands is a quadrate spot in the second median interspace ; a 
third short band from the costa to the lower discoidal nervuie j a fourth 
band, submarginal, curved, from the costa to the suhmedian nervure ; a 
fifth marginal narrow hand ; a rather broad anteciliary black thread. 
Eindwing with the base narrowly thick] j sprinkled with plumbeous 
scales ; crossed by seven fuscous bands which are more or less straight till 
they approach the abdominal area when they are all recurved to the ab- 
dominal margin, except the second band from the base of the wing, 
which ends on the first median nervule and is not recurved i a large 
oval black spot near the margin in the first median interspace, bearing 
at the corner nearest to thebase of the tail a few brilliant metallic green 
scales, the spot broadly crowned with rich ferruginous^ a small anal 
black spot bearing anteriorly a few metallic green scales, crowned by a 
ferruginous line ; an anteciliary fine black thread. Abdomen plumbeous 
above, the segments marked with a white line, the abdomen below white. 

This is a very remarkable species, and unlike any other. The 
coloration of the underside is reversed. In the other species of the 
genus the ground-colour is dark and the markings are white, in 
i. hicide the ground-colour is white and the markings are black. The 
broad black apex and outer margin of the forewing above, and the 

* Trans. Ent. Soo, bond*, 1893, Pf 297* 

Ih 5 
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markings of tlio underside of both wings being represented above by 
pale blue bands, are also quite unique characters. On the upperside 
i, hicide reminds one of JD. amkis, Cramer, as figured by Hear P« 0. T. 
Snellen in Tijdsch. voor Ent., voL xxxiii, p. 271, ph xi, fig. fuafe 
(1890), from Tanah-Djampea Island, near Celebes, but that species 
has no broad black border to the forewing. 

Described from one specimen obtained by the Battaks in January, 
3893, in my collection ; Dr. Martin possesses a single female example, 
which I hope hereafter to have an opportunity to figure and describe. 

30. Abhopata coxmBTCBi?, n. sp,, Plate IV, Pig. 11, $ . 

Habitat: South Andaman Isles. 

Expanse: $,P8 inches. 

Desceiptioh : Pemale. Uppersibe, hofhwmgs rich shining rather 
light blue. Foretving with the costa as far as the subcostal iiorvure, the 
apex very widely, and the outer margin widely, purplish-black. Ilimh 
wing with the costa and outer margin broadly purplish-black, the abdo- 
minal margin pale fuscous ; the anal lobe small, purplish-black ; tail 
rather short, purplish-black tipped with wdiite ; cilia purplisli-blaek 
throughout. Underside, both wings piirpiish-reddisli-brown, the markings 
a little darker only than the ground-colour. Forewmg with a small round 
dot towards the base of the discoidal cell, a larger oval one at its middle, 
a large one at its end, with a spot below filling the base of the first 
median interspace ; the diseal band straight, even, formed of six nearly 
equal-sized spots, extending from the costa to the first median nervule ; 
two indistinct submarginal macular bands ; the inner margin broadly 
pale, this pale area reaching to the submedian nemire ; with an indi>stinct 
spot (its outer edge sharply defined) wutlnn and posterior to ihe point 
where the first median neiwnle arises. lUnchdng 'with the usual basal 
spots small, the quadrate spot closing the discoidal cell tmiehiag the 
large second anterior spot of the usual discal fascia; the submarginal 
'band broad; the anal lobe bearing a small deep black spot crowned 
with dull dark green scales, with a few Bcatterecl similar scales in the 
interspace beyond. 

There is no allied Indian species with which I can compare this, 
but it appears to be very similar on the underside to A. aie, Hewitson, 
from Amboina, differing, however, in the discal band of the hindwing 
'touchingthedisoo-cellularspotinsteadof being widely separated from 
it, and in having the metallio green sprinklings at the anal angle much 
“fewer* 

' ' Described from a single example obtained at Port Blair by the 
late Mr. B. Wimberley, after whose widow I have much pleaawe in 
naming it* 
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Gems LiSTEBii, GOT. 

Male. Forewi:n"G, ratlier long and narrow ; costa aImos6 straight, 
a]ged^ to termination of third median neiwnle truncate, outer margin 
below truncation emargiiiate, inner angle leather acute, inner margin 
lobed before tlie middle ; costal nermtre ending just beyond the upper end 
of tlxe discoidal cell ; subcostal nerTure with tbi'ee branches, excluding tlio 
terminal portion of the nervure wMcli is often counted as an additional 
subcostal neiTiile, terminating on the costa Just before the apex of tlie 
wing ; first subcostal nervule arising from the subcostal nervure a little 
beyond the middle of the cell, ending on the costa beyond the end of 
the coll; second subcostal arising neai’er to the apex of the cell than to 
the 01 ‘igm of the first subcostal; subcostal arising midway between 
the end of the cell and the apex of the wing ; upper disco-cellular ner- 
vule wanting; middle disco-cellular arising at the point where the 
upper discoidal nervule is given oif, concave ; loioer disco-cellular longer 
than the middle disco-cellular, in the same straight line, concave ; 
second median nervule arising well before the lower end of the ceil ; 
first median arising twice as far from the base of the second as the 
second does from the end of the cell; submedian nervure sti'aight; a 
sexual infb of hairs attached to the inner margin before its middle and 
turned under and upwards. HiNDWiXG, large, broad; costa nearly 
straight, outer margin broadly curved to the anal angle, slightly produced 
at the termination of the third median nervule ; anal lobe very large ; 
abdominal margin excavated anterior to the anal lobe; costal nervure 
ending at the apex of the wing, very much curved at the base, then straight 
to the apex ; first stibcostal nervule arising well before the apex of the 
cell, ending at the apex of the wdng ; upper disco-cellular nervule straight, 
lower disco-cellular also straight, in the same straight line as the upper, 
both slightly outwardly oblique, a little longer than the upper ; second 
median nervule arising just before the lower end of the cell; submedian 
nervure straight ; internal nervure short, recurved ; a sexual glandular 
scale ” patch extending from the base of the first subcostal nervule to 
the termination of the discoidal cell, not extending into the cell, but 
with as large or rather larger an area anterior to the first subcostal 
nervule as there is posterior to that vein. Antennm about half as long 
as the costa of the forewing, with a large w"'ell-forined club. Falpi 
rather long, poiTCct. Eyes hairy. Thorax rather robust. Abdomen 
short, extending to two-thirds the length of the abdominal margin of 
the Mndwing only. Cilia of the Mndwing very long and coarse. ' Type, 
i. dudgeoniiy do Melville. 

The secxxndary' male sexual characters of' the genus arc nearest m 
far as Indian genera go to those of BindaJmra^ ■ lloorc, tho scale ” 
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paicli on ilie Iiiiid wing being placed in mucb tlie same position, tbongli it 
is not quite so large and reaches quite np to the origin of the iippei’ 
disco-cellular nervule, wbicb it does not do in Bindakamy md itlms 
a similar tuft of long hairs on the fore wing ; but it differs from the five 
Indian genera — Bapala, BindaJiara, Vimcliola^ and SintJmsay 
all of Moore— which possess the “ scale ” mark and tuft of haii's, in 
being entirely devoid of a tail to the hind wing. The genus is so entirely 
aberrant that it is very difficult to know where to place it, though its 
affinities are perhaps more with Theda, Fabricius, than with any other. 

31. Listeria dudoeonii, n. sp., Plate lY, Pig. 3, cJ. 

Habitat: Bhutan. 

■ Ezpahse: d*, 1*23 inches. ■ 

Description : Male. JJvvmmE, fomoing black ; the discoidal cell, 
a small area at the base of the second and a larger area at the base of 
the first median interspace and thence broadly to the inner margin of 
the wing, but not nearly reaching the anal angle, bright blue. Ilinch 
toing with the costa broadly extending into the cell, the outer margin 
broadly but decreasingly to the anal angle, black; the abdoniina! 
margin broadly pale fuscous ; the rest of the wing bright blue. Under- 
side, foreioing pale fuscous inclining to pale ochreous broadly on the 
inner margin ; a large reddish spot at the end of the cell, a discai 
macular reddish band from the costa to the first median ncrvulc ; a sub- 
marginal broad black-mixed- with-red band ; the sexual tuft of hairs on 
the inner margin turned under and upwards pale ochreous. Sinitmig 
with tbe base rather broadly black, the rest of the iviiig reddish, be- 
coming darker towards the outer margin, where it is nmber-eoloured ; 
beyond the black basal area is a broad area extending across the wing 
consisting of a confused mass of ili-shapecl ochreous spots ; the outer 
margin bears a double lunukted fuscous line, each pair of Imiulcs 
enclosing a small space of the ground-colour. Cilia reddish throughout, 
broad and coarse, and very long on the hinclwing, especially where they 
fringe the anal lobe. 

The butterfly is so entirely different from all others know^n to mo 
in shape, markings and sexual characters that 1 can compare it with 
none. It remotely reminds one of Theda fnvakhzkgi, Leicrer, and 
allies, in the markings of the underside ; but the coloration of the upper- 
side, the truncated apex of the forewing, and the ** male-marks are 
wholly dissimilar. 

Described from a single example not in very perfect order, captured 
at 2,500 feet elevation above the sea by Mr. J. H Lister, after whom I 
have much pleasure in naming the genus. An mj friend Mr. 0. 0. 
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Dudgeon discovered ” the species in Mr. Lister’s collectioiij I have 
named it' specifically after him. 

' , ' 32. Gahena CREMEBAj 31. sp., Plate V, ■ Fig. 16, dT. 

HABITAT';'' Java.. ■ . 

Expa^'SE : .dj 1*7 inches. 

Desceiptiox ; Male. Upperside, both wings certilcan-blue ; cilia 
blach, faintly tipped with grey on the hind wing. Forewing with the 
costa at the base very narrowly blach, but the black area broadening 
out and reaching the subcostal nervure before the apex of the cell ; the 
apex of the wing very widely black, narrowing away to nothing at the 
anal angle. Hindwing with the costal area broadly pale ochreous, 
polished ; the outer margin narrowly black, but widening out somewhat 
at the apex of the wing; anal lobe small, inconspicuous, black, with a 
few turquoise-blue scales posteriorly, obscurely crowned with ochreous ; 
the abdominal mai’giii whitish. Underside, hotli wmgs plumbeous ; a 
common discal even-edged straight white band, widest at the costa of 
the forewing, ending on that wing at the first median nervule, in the 
hindwing commencing on the costa, ending on the submarginal dark 
line ; a common submarginal narrow dark line, not quite reaching the 
costa of either wing, in the forewing slightly outwardly bowed, ending 
at the submedian nervure, iu the hindwing much outwardly bowed, 
posteriorly zig-zag and recurved to the abdominal margin, defined on 
the zig-zag portion on both sides by a fine white line; a very fine 
anteciliary black thread, defined inwardly narrowly with whitish on 
the hindwing, Forewing with the inner margin broadly whitish ; the 
large tuft of hairs turned under and forwards deep black, and lying 
across a polished area. Eimhmig with a small round black spot in the 
first median interspace near the margin, anteriorly broadly crowned 
with a large orange spot which reaches as far as the submarginal dark 
line ; the anal lobe bearing a prominent large round deep black spot, 
crowned with a thin line of turquoise-blue scales; the area between the 
anal lobe and the second median nervule broadly sprinkled -with grey 
scales ; tails black, fringed and tipped with white, JBody above blue 
throughout ; below whitish. 

Closely allied to 0. cotys, Hewitson, from Nepal, Sikkim, the Khasia 
Hills, East Pegu, and Burma, and to 0* Hewitson, from Mheassar 

(Celebes), and the PHlippine.andJolo Isles,. .differing from the figure 
of the latter in the black area of the forewing on the upperside being 
less wide and reaching the inner angle- in a regular curve, in (?. any sis 
it appears to end abruptly at the first median nervule ; in the latter 
species the apex of the Mndwing appears to' ' be blue, in 0. cremem 
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it is somewlaai broadly black ; ok tlie tiaderside of tlie Hndwing the 
black spot in the first median interspace is half as largOj while the 
orange area anterior to this spot is many times larger than in G. amj$[s> 
From 0. cotys it differs on the nnderside in the common w’hite discal 
band being narrower, in the absence of the common suhmargiiial 
obscure rufous band,” by the large she of the orange patch crowning 
the Mack spot in the first median interspace of the hind wing, and by the 
anal lobe being crowned with blue instead of orange. 

Described from two male examples sent me by Mr. H* Friilistoi*fer. 

33, Aphmus hienbumatkii, n. sp., Plate V, Fig. 5, 9 . 

Habitat: H.-E. Sumatra. 

Expanse: ?, 1*7 inches. 

Description: Female. Hpperside, fuscous wuth strong 

reflections in certain lights, in one light dark purple, in another oehreoiis- 
bronzy. anal angle and lobe bearing a large patch of deep 

red ( dragoiFs blood) colour, this red area outwardly marked with a 
black line centered with a line of pure silvery scales ; tails also deep 
red, but becoming black towards the end, tipped with white. Underside, 
hoik tvings dull brownish-ochreous, the disc somewhat mottled with deep 
red, profusely marked with spots of the purest metallic silvery colour. 
Foreimig with the silvery spots thus : — A. series of dots along the costa, 
the series not quite reaching the base of the wing, increasing in size as 
they advance towards the apex of the wdng, the series not nearly reach* 
ing the apex ; a large oblique streak near the middle of the diseoidai 
cell ; an upright one across its end ; two spots beyond placed obliquely ; 
an elongated curved streak below the cell divided by the second niecliaii 
nczwule ; a lengthened narrow streak lying along the first median iier- 
vule ; a chain-like subinarginal band — all these silvery spots narrowly 
outwardly defined with a black line and more broadly by deep red ; a 
marginal deep red line ; the base of the wing yellowish, the inner mar** 
gin broadly whitish, becoming plumbeous at the first median norvule. 
Hindwing with sixteen silveiy spots and streaks as in the forewing spread 
fairly evenly over the base and disc ; a 8ubmai*ginal red band recurved to 
the abdominal margin, the band anteriorly slightly, posteriorly pmf nsoly, 
marked with silvery; a narrow deep red anteciliaiy line ; the anal iobo 
deep red bearing a small black spot anterioidy crowned with yellow. 
Body above concolorous with the wings on the mppersidc. Fuee in- 
front, ^alpif body beneatbi and legs yellow. 

As far as I am aware, this species has no near alljs it does not even 
remotely resemble any Oriental species with which I am acquaiateci 
In the type specimdh, bekg a •female, the upperside is not brilliantly 
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Hue coloured as the male will. probably prore to be; tlie rich sJlTaiy 
markings on a ground of an nnnsiial shade, tlie markings themselves 
also being of a shape hitherto nnkaown to me, make the lower surface 
of this insect not only singularly beautiful but extremely clih’erent from 
all other Eastern species of the genus. It is possibly more nearly related 
to the numerous richly coloured African species allied to Aphmmor- 
pha oreaSf Diuiry. It is not a little remarkable that while continental 
India is so rich in species of the genus Aplmcsm^ |Sumatra should not 
possess more than one other species, the wide-spread A, Miita, Ilorsfield ; 
while the Malay Peninsula and larger islands (Borneo and Java) should 
only possess tw’o OX’ three species, A. loMla.and Horsfield, and 

A, tndemms^ Pabiucius. 

Descx’ibed from a unique example taken at Selessoh on 15th August, 
1893, in Dr. L. Max’tin^s collection. At his suggestion I have named it 
after Herr A. Hiendlmayr, the Gustos of the Munich Museum, Bavaria. 

34 Tajuuia blanica, n. sp., Plate IV, Pig. 4, ? , 

Habitat : Battak Mountains, H.-E, Sumatra. 

Expanse: 9, 2*6 inches. 

Descriptiox ; Femaee. Upperside, formoing with the costa at the 
base veiy iian-owly, the apex very widely, the outer margin decreasingly^ 
black ; the rest of the wing rather light clear blue. Hindtnng with the 
costa broadly fuscous; the apex widely, the outer margin narrowlv, 
black ; the abdominal mai’gin as far as the submedian nervuro whitisli • 
the rest of the wing bine; the anal lobe small, black, crowned with a 
few blue scales, the lobe anterioidy bearing against it a white fascia • 
the tails rather short, black, tipped with white, the longer one from iho 
termination of the first median nervnle, the shorter from the snbmedian 
nervure. OiUa black throughout. Unbeeside, forewing immaculate 
drab, the inner margin extending broadly on to the disc' dull oehreous! 
Il’indwing drab ; with an iiTegular outer diseal dark line outwardly 
defined by white from the abdominal margin to the third median ntir- 
vnle; a small oval black spot on the margin in the first median inter- 
space ; a slightly larger black spot on the anal lobe, anteriorly and 
posteriorly bearing some fine turquoise-blue scales ; the space between 
and above these spots oehreous ; an anteeiliary black thread inwardly 
defined by a narrow white thread from the anal lobe to the third median 
nermle; dlia of the forewing and the anterior moiety of tho hindwinw 
drab, tho posterior moiety whitish. Body above clothed with long hairs, 
of the shade of blue of the wings ; thorax beneath di”ab, abdomen be- 
neatb dull oehreous. 

Probably nearest to T. mantra, Pelder, and T. relafa, Distant, from 
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both o£ - which 21 Manha may instantly be known by ■ the : forewing . on 
the nndenside having no markings whatever. 

Described from a single e^niple in Dr. Martin’s colleetion, whicli' 
was taken in October,; ■ Namoe Blanka is the , name of a Battak kani- 
pong or village. 

35. Chabam CEPHEis, n. sp., Plate V, Fig. 10, cf. 

Habitat: Assam. 

Expanse: <5* j; 1*8 inches. 

Descbiption : Male. Uppebside, both wings glossy piirplisli-black, 
Foreioing with the basal two-thirds of the interno-median area ending 
outwardly in a point and the basal half of the sutural area rich deep blue 
of about the same shade as in the male of Camena icetas, Hewitson. 
Eindtving with the outer half from the second subcostal nervnie to the 
submedian nervure, crossed by the black weins, rich deep blue ; a diffused 
and indistinct siibmarginal black spot in the fii^t median interspace ; the 
outer margin narrowly black ; the anal lobe orange-ochreous, bearing a 
few white and blue scales ; the tails black, fxinged and tipped with white. 
Underside, tot/i wings with the basal two-thirds pale chrome-yelloWs the 
outer third purplish-brown. Foreioing ’with the purplish-brown area 
bearing two macular deeper brown bands, which are farthest apart in the 
middle but meet at each end, thus enclosingan oval space of the ground- 
colour; a submarginal whitish thread reaching from the anal angle to 
the middle of the wing. Hmdtoing^ the outer purplish-brown area boars 
two macular deeper brown bands, the inner one posteriorly highly 2;ig-!zag 
and recurved to the abdominal margin, the outer one reaching only to 
the second median nervule ; the first median interspace bears a round 
black spot with an outer rust-red ring; the anal lobe is Jet-black, 
anteriorly bearing a few turquoise-blue scales, and bearing anteriorly 
to these again a rust-red line, which is continued to the abdominal 
margin along the edge of the incised portion of the wing anterior to 
the anal lobe, this red line defined on both sides with a very narrov? 
black line. Cilia of the hind wing narrowly tipped with .white, those 
of the forewing black. 

This species is very near to 0, mandarimw^ Hewritson, from Sikkim, 
Bhutan, Assam, and Burma, from which it differa in the following 
particulars : — The blue coloration of the uppersida is quite clifferant, 
being of a much darker and richer hue, in 0. mmiannm it is distinctly . 
“ dull cerulean blue,” the blue colour also does not extend into the 
discoidal cell of the forewing as it does in that species ; on the under- 
side the outer area of both wings is purplish-brown instead of rafons, 
in the forewing the macular bands touch at both ends instead of being 
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parallel throBgliout ; and in the liindwing of 0. mandarinus IbeyoncI 
tixe inner zig-zag black line from the second median iiervule to the 
abdominal margin there is a considerable white band, this being obsolete 
in d eeplieis, the pnrplish-brown area being continued uninterruptedlj^ 
and of equal width throughout torn the apex of the wing to the anal 
angle* • 

Described from two male specimens exactly alike captured by 
Lieut. 0* H. Ward, on Ifemotha, a peak in Cachar, 3,634 feet high, on 
October IStli, 1892, one of which he has generously presented to me, 
Lieut, Ward captured CJ, mmidarmus edj the same time and place* 

36. Feocheritra. namoa, n. sp., Plate V, Fig, 9, cf'. 

Habitat: Battak Mountains, N-1, Sumatra, 

Expanse: <?, 1*6 inches. 

Description: Male. Upperside, foretmig and ciKa black ; abroad 
oblique pale non-iridescent blue band crosses the base of the wing, this 
area commences narrowly on the costa, crosses the discoidal cell at 
about its middle, meeting the median nervure at the point where tho 
first median nervule arises, and reaches the inner margin at about 
two-thirds of its length from the base. Mindwing with the costa at 
the base of the wing broadly pearly shining white, bearing in its 
middle a large round fuscous scale mark,*’ this mark being placed at 
the base of the first subcostal nervule by which it is equally bisected, 
not extending into the cell, the mark shewing clearly on the under- 
side of the wing as a raised area: the apex of the wing reaching 
to the second median nervule broadly black, the rest of the wing 
pale non-iridescent blue shading o€ into pure white bimdly towards 
the anal angle ; a large ronnd black spot placed close to the margin 
in the first median interspace ; a similar one in the snbmedian inter- 
space, but placed further from the margin ; the anal lobe with a large 
round black spot in its middle almost hidden by overlying long white 
hair-like scales ; an anteciliary fine black thread which extends some 
little distance along the middle of the two tails, the thread commences 
at about the first median nervule and ends at the base of the inner long 
tail; dlia anteriorly black, posteriorly pure %vhite; outer tail at ter- 
mination of first median nervule tipped with white, anterior to this it 
is black, then again white to its base, in length it is 5 mms. ; inner tail 
at termination of submedian nervure white, in length 17 mms., or about 
*6&of an inch. Unbbesids, Jofft mnyspale bluish-white. Fmmmg with 
the costa and apex broadly dull brownish-ochreous^ shading off into the 
white discal area ; thainner margin broadly highly polished at the base ; 
across this polished area lies a thick tuft of long dull browniis!i-dohreou& 
J* n. 6 
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ImvB. Sindtmtg d^t tlie apex with a short dull ochreous-brown sub- 
marginal liue ending in the second median interspace in a narrow black 
line; four short black lines placed in echelon across the disc, one each 
in the second and first median, submedian and intexmal interspaces ; the 
three large round black spots on the margin towards the anal angle 
as on the upperside, but larger, more prominent, and of a deeper shade, 
the one on the anal lobe with a black line placed against it anteriorly ; 
between the anal lobe and the line ahoTe It are a few pale greenish 
metallic scales, the middle black spot also bears a few similar scales 
scattered over it ; a fine black anteciliarj thread traverses the whole 
length of the margin and extends as above for a short distance along 
the bases of the tails. Meacl^ and ahdome^i above pale blue; 

beneath, palpi and legs white. The antenncB are very interesting — ^tho 
club and shaft above are black, but the shaft beneath is pure white. 

Unfortunately I possess no male specimen of the type species of 
the genus, Neoeheritm amn^a, Felder, with which to compare the struc- 
ture of N, mmoa. As far as I can judge, howevex*, it comes into that 
genus, as it possesses four subcostal nervules and a tuft of hairs attached 
to the inner margin of the forewing and turned under and forwards, and 
the cup-like depression (as seen from above) to the hind wing mentioned 
by Hewifcson as found in the typical species. Both Hewitson and 
Distant figure the male of N. amriia, from which N, nanioa difers on 
the npperside in the forewing having the bine area of less extent, in 
the hindwing in having the black apical area twice as large, in both the 
tails being very considerably shorter, and on the underside in having 
the apical area of the forewing dull brownish-oehreous, not deep ful- 
vons or reddish-ochreous. I have female specimens of N. mnrita from 
Perak, Singapore, and Sumatra. To this genus probably belongs the 
very distinct ‘‘ Sitlion ” ieimga^ Grose Smith, from Borneo."^ Another 
allied species is Eypohjccena ” clwMa^ Weymer,t from the Island of Nias, 
of which I possess a female specimen. It has much shorter tails than 
N. mmoa, and the discal series of black spots on the underside of the 
hmdwing instead of being placed, in echelon are an*anged in a straight 
line, as they are also in F. amriia. The ground-colour of the two species 
on the underside agrees exactly, but F. clmlla (the species is a true 
Keoeheritra) has the dull brownish-oehreous coloration more extensive 
on the forewing. Probably still another allied species (which I have not 
seen) is Sithon palmna, Staudinger, from Palawan in the Pbilippines.J 
Described from an unique specimen taken on 21st May, 1803, in the 

• Ann. and Mag. of Nat. Hist., skth ssriea, vol. iii, p. 817 (1889). 

t Stet. Eni. Zeit., toI. iWil, p. 10, a. 8, pi. ii, fig. 5, frnnale (1887), 

I Wiii, vol, ii, p. 107, pi. i, fig. 9, (1889). 
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Battak mouniainSj deposited in Dr* Martin’s collection* I have taken 
its name from ITamoe Oekor and Namoe Blanka, two Battak villages. 

37. SiNTHUSA MALIKA, HorsfieH, Plate T, Pigs. 18, cf ; 6, $ . 

Theda mallha^ Horsfield, Cat. Lep. E. I. Oo., p. 90, ii. 22 (1829); Bipsas malihai 
ITorsfield aucl Moox^e, Cat. Lep. Mus. E. I. Co., vol. i, p. 37, n. 43, pi. ia, fig. 5, male 
(1857) ; Mijrbia malikay Hewitson, III. Diura. Lep,, p. 37, n. 34, pi. xv, figs. 41-43, 
mule (1863) j Sitkon malilcay Kheil, EIiop. Hiaa,, p, 32, n. 112 (1804) j Blntlmsa maliha^ 
de Niccville, Butt, of India, vol. iii, p. 487 (1890) j Bintlmm mnatay Distant, ELop. 
l^Ialay., p. 461, n. 2, pi. xliv, fig. 20, female ;(188S) j icL, de l^iccville, Butt, of India, 
vol. iiij p. 488 (1890). 

Habitat: Java {Ilorsfield, Moorei MewUson^ coll, de Nichllle) i 
Sumatra (Ileivltsoni call, de NiceiiUe) ; ISms (Kheil) ; Pemiag (Dkianf, 
colL de Nlceville) ; Perak (coZ^. de NicSviUe}^. 

Expanse : <?, 1*00 to 1*15 ; $ , 1'2 inches. 

Description: Male. IJpPERSiDB,/o?wm^ deep indigo-Hue, viewed 
from the side iridescent rich ultramarine-Tblue ; the costa and outer 
margin narrowly black, broadly black at the apex* Hhidicing much 
lighter blue than ou the fore wing, not iridescent, the costa broadly 
black, the abdominal margin broadly fuscous. Cilia of the forewing 
black, of the hind wing pure white, except at the apex of the wing, 
where they are fuscous. Underside, hoih tvings white with a bluish 
shade, the markings brownish-ochreoiis. Forewing with the costa 
narrowly, the apex widely, the outer margin fining away to 
nothing at the inner angle, hrownish-ochreous ,* an oblong broad spot at 
the end of the discoidal cell ; a discal macular band consisting of six 
increasing spots, the band strongly broken in the middle, the three 
posterior portions of the band shifted towards the base of the wing ; 
an obscure submarginal macular fascia from the submediaii nervure, 
becoming lost anteriorly in the dark apical area, llindwing with a broad 
oblong spot at the end of the cell | eight small discal spots amangod 
in pairs iiTOgularly across the wing from the costa to above the 
anal angle; a round black spot in the first median interspace on the 
margin ; a black spot in the submedian interspace sprinkled with 
metallic-blue scales; a double series of small lanules on the outer 
margin between the spot in the first median interspace and the apex 
of the wdng, obsolete in a Javan specimen ; the small anal lobe black, 
crowned with metallic-blue scales. Cilia of the forewing brownish, 
oehreous ; of the hindwing w-hite, with a fine black anteciliary thread. 
Tail white with a black central line. The tuft of hairs attached 
to the inner inai*gin of the forewing towards the base and tuimcd under 
and upwards, Imge and black. Female. TJfferside, hath wings shining 
hair-brown. Forewing uamai4ed. EMwing with an outer white area , 
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separated from the outer margin by a narrow band of ibe ground^ 
colour^ the white area commences narrowly at the second subcostal 
nervule, increases in width to the abdominal margin ; a narrow black 
anteciliary thread from the anal angle to the third median nerviile* 
UndersidEj both tmngs with the mai’kmgs similar to those in the malcj 
but of a pure ochreoiis shade margined wdih fuscous, Foretviug with 
the apex also puye ochreous. The tail twice as long and twice as broad 
as in the male. 

My single Javan male specimen here figured has the blue coloration 
of the upperside of the forewing more extensive, the mai-kings of the 
underside smaller,^ the double marginal macular bands obsolete in the 
Iiiiidwing, the brownish-'oohreous apical area of the forewing more ro-^ 
stricted than in my numerous specimens from the Malay Peninsula and 
the Battak Mountains of Sumatra, but as all these features seem to 
be somewhat variable in my series of specimens, I think the arnata 
of Distant should fall before S* malika of Horsfield. 

The figure of the male is taken from my Javan specimen, that of 
the female from a Penang example. I have also figured, Plate Y, Pig. 
17, the unique type male specimen of Smthma aspra, Doherty (Journ. 
A. S. B., voL lx, pt. 2, p. 180.(1891), from Mount Aijuno, 5,000 feet, 
Eastern Ja?a, the specimen being in my collection. 

Family PAPILIOFIDiE. 

Subfamily PiEEiis"^. ■■ ■ 

38. Deuas dbias, n.,sp., Plate Y, Pig. 7. d*. 

Habitat: Java, 

Expanse : cT, 2*6 inches. 

Descbiptiox; Mali. IF ppeeside, /ureTOiy black: the disco-ccilular 
nervules marked on each side with a white lino; a submarginal 
series of six white streaks ; a small patch of grey scales at the base of 
the first median interspace, a much larger one below this in the sub- 
median interspace, Einiwing with 'the extreme base, the costa, and 
the outer margin black, the rest of the wing white, but the area between 
the abdominal margin and the second median nervule tinted with prim- 
rose-yello*w, Undeeside, forming 'as. on the upperside, but the grey 
patches on the disc smaller, HMwing with the hme broadly black, 
bearing a broad crimson patch, the disc of the wing rich chrome^jellow 
crossed by the narrow black veins, the outer margin black, that colour 
ascending the veins on either side for some little distance. 


also by Howltson, 
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Nearest to P. critlioe^ Boisdavalj also from Java, but differing in tlie 
submarginal series of spots on tbe forewing being twice as numerous, and 
all the disco-cellular ner^ules, instead of tlie lower one only, defined on 
eacb side witli a wMte line; tke bindwing bas tbe white and pale yellow 
area mucb larger, thereby reducing the outer black area by one-half. 
Also near to D. tohahanaj Eogenhofer,=:P* dercetOi niihi, from Sumatra, 
but that species lacks the two discal patches of grey scales on the fore- 
wing, has the white and yellow area on the hind wing smaller, and on 
the underside ha® the crimson band of the hind wing at least twice as 
broad. 

Described from a single ezample collected by Mr. W. Doherty in 
Java and given to me by him as a new species. After the description 
above was written and the specimen figured, I recei's^ed Herr Fmhstor- 
fex^’s description ol B. dromoy^ also from Java, from which B. dymas 
appears to differ mainly in the entire absence of the crimson base to 
the hind wing on the upperside. 

Subfamily Papihonin^. 

39. Papilio {Bangemna) hageni, Rogenhofer, Plate IV, Pig. 6, d. 

Fapilio hagerily Kogenliofer, Yerh. zooL-hot. Gesellsoh. Wien, voL xxxix, p. 1 
(1889} I id., de Nictwllle, Journ, Bomb. Kat. Hist, Soc., vol. viii, p. 55, a. 16, pi. M, 
fig. 2,/emaZe (1893). 

Habitat: Sumatra. 

Expanse :(?, 5‘6 inches. 

Descsiption: Male. UpPEasiUE, wings rich glossy black. 
Borewing with some paler streaks in the diseoidal cell and between the 
veins. Sindwing with a large white patch occupying the outer half of 
the wing, anteriorly bounded by the second subcostal neiwule, pos- 
teriorly extending just beyond the greatly curved first median nervule, 
not reaching the outer margin, this latter bearing four large conjoined 
lunular black spots; the white area bears outwardly four large round 
black spots, the three anterior ones equal-sized, the posterior one 
smaller; the white area between these last-mentioned four spots and 
the four black lunular spots on the margin sprinkled with black 
scales; the abdominal max’gin is as usual twice folded over, and is 
lined wfithin -with a white fiocculent substance, the edge of the fold 
within being rose-pink. Underside, forewmg paler than on the upper- 
side. Mindwing as above, except that the white area has no black 
spiinkliag, and that there is a small white spot at the posterior end of the 
cell, with three similar ones in the first subcostal interspace, these latter 

* Ddim hromOi Frahstorfor, Sat. Nach, vol* xix,'P. 335 (1893). 
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realij forming an incompleie wtite edging to a jSftli disoal Black spot* 
AutenncB black. Head in front and anteriorly pale bn:i^-yellovy, 

thorax and ahdomen above black, tbox*ax beneatb and legs black, abdo- 
men beneatb rich crimson, cross-banded with black, and bearing on each 
side a series of small black spots j awai black. 

Described from a single male taken on 5tb May, 1893, and genc« 
ronsly given to me by Hof ratb Dr. L. Martin, wbo possesses one ■ otter 
male in Ms magnificent collection. 

40. Pafijdio {Menmno^sis) x"EES 12 vS, n. sp., Plate IV, Fig. 7, <J. 

Habitat: Gayoes Mountains, H.-B. Sumatra, 

Expanse: d, 3-7 incbes. 

Description: MaIiE. Uppeksibe, Sol/?- %nngs fiiscons. Foreming 
with the basal two-tbirds very dark fnscons, tbe outer tbird lighter. 
Hindwmg with a submarginal series of suilied-wbite streaks placed in 
pairs between tbe veins, reaching neither the outer margin nor the dis- 
coidal ceil, most prominent at the anal angle, becoming obsolete towards 
tbe apex of the wing; a small I'ound chrome-yellow spot outwardly 
surrounded by a black line at tbe extreme anal angle. Underside, 
hoih wings uniformly pale fuscous. Foretoing immaculate. Hindwmg 
with tbe anal spot as on the upperside ; the submarginal series of 
white streaks longer, reaching almost to the outer margin, wider and 
clearer white. Head and thorax in front black, spotted with wbitc, rest 
of thorax and ahdomen black, the latter bearing three series of white 
spots on each side, the anal talves white, edged %vith black. 

Mr. W. F. Kirby has kindly compared the drawing here reproduced 
with the specimen of P. heivUsonii, Westwood, in the British Museum, 
which is probably the type of that species, and was figui’ed by Mr. 
Hewitson in his “Exotic Butterflies,*’ voL ii, Papilw pL iv, fig. 9, 
(1859) as tbe female of P. slaterir Hewitson. Mr. Kirby informs mo 
that the species here described in quite distinct from the Boimean 
P, hewitsonii. The latter I have not seen, but fi^om Hewitson’s figui‘o 
of it, which he says is taken from a female (Wallace, Iiowevei*, says tlio 
specimen is a male, ^ as also does Westwood, f again Mr. U. C. Dudgeon 
has examined it and tells me that it is, with two other specimens in the 
British Museum, undoubtedly a male), it differs in having the outer 
third of the forewing lighter coloured than the rest of tbe -wing instead 
of concolorons throughout * the hindwing with a prominent submar- 
ginal series of white streaks, instead of, as in P. ** two rows 

• Trans. Liim. Soc. houd., toI. xx % p. 61, u. 86 (1864). 

t Free, Eat, Soc. Loud., third series, voL'il, 'p. 10 (1864). 
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of indistinct wliite spots^ in pairs, between the median nervules near 
tlie outer margin” on tbe npperside, those on the underside are said to 
form two rows, united into distinct hastate spots pointed inwards.” 
The chrome-jellow anal spot in P. pema is half the ske of that in 
P. Jiewitsoniiy mxdi the wings of my specimen are also narrower. 

Described from a single example in my collection received from 
Hofrath Br. L. Martin, who has other specimens in his own collection. 
It is a perfect mimic — except for the chrome-yellow anal spot to the 
liindwing— of Buiyima (Penoa) menetrimi, Felder, which is found flying 
with it. 

4L Pahlio (dfenamqpsis) petba, n. sp., Plate IV, Fig. 5, d. 

Habitat: Gayoes Mountains, H.-E. Sumati’a. 

Expanse: d, 4*1 inches. 

Description : Male. Dppeeside, forewing fuscous, the area at the 
anal angle broadly paler; a curved discal series of eight inwardly- 
pointed white streaks placed one each between the veins ; the series 
anteriorly well x^emoved from the outer margin of the wing, approaching 
the anal angle posterioidy ; the spots forming the series largest anteri- 
orly, rapidly decreasing in size posterioidy; each spot bisected Ion gi- 
ndinally by the internerv alar fold. fuscous at the base 

only, the rest of the wing much paler ; a submarginal series of sullied- 
white streaks placed in pairs between the veins, well removed from the 
outer margin except the two anteriormost ones, which approach it 
closely; a small round chi'ome-yellow spot placed on the anal angle, 
anteriorly crowned with a black lunule. Underside, loth tmigs concolo- 
rous, shining pale fascous. Forewing with the discal series of wliite 
streaks smaller and becoming obsolete. Hindwing with the submar- 
ginal series of white streaks more prominent, each streak whiter, 
larger, and almost reaching the outer margin. JEead and body as 
usual. 

Closely allied to P, Jiewitson{% Westwood, fi^om Borneo, and 
P. parses^ de Hic^ville, from the Gayoes Mountains of N.-E. Sumatra. 
From both it differs in its larger size, and in the presence of the 
conspicuous discal series of white streaks on the upperside of the 
forewing. It differs from P. heioitsonii in having the suhmarginai 
series of white streaks on the hindwing, these being obsolete or absent 
in that species ; the anal spot is also very much smaller in P. petra. 

Described from an unique example in the collection of Hofrath 
Dr. L. Martin, brought down from the mountains hy Hs Gayoes col- 
lectors in January, 1893. 
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Family HISPEEIID^. 

Genus Chabmion, noY. 

Mai^e. FoEEWiNa, triangular, entire ; costa gently arched; ape,v- 
rather acute ; outer margin rery straight in general direction, slightly 
convex ; mner margin straight, in length equal to the outer margin ; 
costal nervure ending opposite the apex of the discoidal cell; firs/ 
subcostal nervule ainsing nearly twice as far from the second subcostal 
as that vein does from the third ; and fifth suhcostals arising 
close together ; upper Msco^cellular nervule stout, long, strongly outwardly 
oblique; and loioer disco-cellulars thin, gently curved, concave, 

placed inwardly obliquely, the lower slightly longer than the middle, 
consequently the lower discoidal nervule lies nearer to the upper discoidal 
than to the third median nervule ; discoidal cell reaching to a little less 
than two-thirds the length of the wing* from the base ; second median 
nervule arising far from the lower end of the cell ; first median arises 
near the base of the wing, with its base further from the base of the 
second median than that vein arises from the third ; suhnedian nervure 
slightly sinuous. Hinjowing, entire ; costa much arched at base, then 
nearly straight ; apex rather acute ; outer margin regularly curved to the 
abdominal margin, slightly produced at the termination of the second 
median nervule, between the second median nervule and the anal angle 
slightly concave ; costal nervure nearly straight, ending at the apex of 
the wing ; first suhcostal nervule aaasing far before the apex of the cell ; 
disco-cellular nervules slightly outwardly oblique ; upper disco-cellular 
sinuous ; lower disco-cellular concave, slightly longer than the upper ; 
discoidal nervule well developed ; second median nervule arising well 
before the lower end of the cell ; first median arising twice as fax* from 
the second, as the second arises from the third ; suhniedttm and inierual 
nervures straight. Antenxjd with a well-developed club, the thin apical 
portion of which is directed at idglit-angles to the shaft. Paepi erect, 
pressed close to the face, densely pilose, third joint hidden beneath the 
hairs. Abdomen reaching to the level of the outer margin of the wing. 
Lies. Foreleg with an epiphysis on the tibia. Sindhg with a long tuft- 
o£ hairs attached to the tibia at its baae, and two pairs of spines towards 
its apex. Femade. Differs from the male in the wings being slightly 
rounder and fuller, and lacking the tuft of hairs on the hindleg. Type, 
G. jkulnea, Hewitson. 

♦ Lieut. B. Y. Watson, in Froo. Zoo!. Soc. Loud., IS93, pp, IS and IS, divides 
Hs subfamily Mespsnkm into Sections A and B by tbe discoidal cel! of the forewing 
being more or less than two-thirds the length of the costst This Is a maasiirettifnt 
which I find very difficult to verify*, • 
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Charmion differs from Mmitana^ Moox’e, in tlie discoidal cell of tlae 
forewing ‘being a little less than two-tliirds the length of the wing, in 
Ilcmtana the ceil is obv'ioiislj more than two-thirds the length. It differs 
from both Rcmtana, Mooi’e, and Celmnorrhimis, Hiibner, in having the 
middle and lower disco-cellular nervnles of the forewing considerablj 
more npxight, and the second median neiwule arising far fi’om instead of 
close to the lowex’ end of the cell. The imago I’ests on the tiiidersicla 
of leaves with wide-spread wings. 

(1) Charmion FicuLNEA, Hewitson, 

Hesperia ficidnea, Hewitson, Descr. Hesperidm^ p. 37, n. S3 (1868) ; Jicuhieat 
Watson, Proc. Zool. Soc. Lond,, 1893, p. 113 i Meskmema signatay Bruce, Proo. Zool. 
Soe. Lond., 1873, p. 360, n. 3, xd. xxxiii, %. 8 j J7bfocr^/p^a signatay de Kiceville, 
Joum. Bomb. Kat. Hist. Soc., vol. iv, p. 191, u. 14 (1889) j idem, id., 1. c., vol. vi, 
p. 380, n. 26 (1891). 

Habitat: Borneo (Eeivitson and JDmce); Yictoida Poiiit, Lower 
Teiiasserim; Perak, Malay Peninsula j Siam ; N.-E, and S.-W. Siimatra; 
S.-B. Borneo (dedYicA-iZ/e), 

(2) Charmion TOLA, Hewitson. 

PUsioneura toUy Hewitson, Ann. and Mag. of Hat. Hist., fifth series, vol, i, 
p, 340 (1878) j Wotocr-ypta tola, de Niceville, Joixrn. Bomb. Hat. Hist. Soc., yoL iv, 
p, 191, n. 15 (1889) j Plasilngia ? Standinger, Ex. Sclimett., p, 299, pi. e, 

female (1888). 

Habitat: Tondano (Eeioitson ) ; Minahassa, Celebes (Staiidinger). 

I have not seen the Plesionetira ** tola oi Hewitson. From the 
descinption it appeal’s to differ from O', fmilneay Hewitson, in the fore- 
wing in the discal band extending posteiuor to the first median nervnle, 
in G. ficulnea it ends on that vein. I have put P. tola in the genus oii 
Lieut. E. y. Watson’s authoiuty. Heither have I seen Dr. Staudiuger’s 
^"Flastingia pUsioneumy but as thefigui’e agrees exactly with He wit- 
son’s description, I have no hesitation in placing it hei’e. 

Genus Sfpa, nov. 

Male. Forewino, almost straight ; acute; outer margin 
almost straight, veiy oblique ; inner margin straight, exactly as long 
as the outer mai’gin ; costal nermve ending a little before the apex of 
the discoidal cell ; stihcosial nervides arising at gi’adually deci'easing 
distances apai’t ; discoidal cell long, extending beyond the middle of the 
wing ; ujgper disco- cellular nervule short, straight, outwardly oblique ; 
middle and lower disco-cellitlars of nearly equal length, sti’aight, strongly 
in wai’dly oblique, the middle a little longer than the lower; second 
median nervule arising a little before the lower end of the cell ; first 
median seising nearer the base of the wing than the lower end of 
the cell ; sulmedian nerv-ure straight ; a sexual brand, or male-mark,”' 
J. ib 7 .. 
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extends obliquely across tlie snbmedian and first median interspaces and 
ends anteriorly on tbe second median nervnle a little in front of its origin. 
HiNnwiNG, cosfa greatly arclied at tlie base, thence straigbt to the apex; 
a;pex rather acute ; outer margin evenly and regularly convex to the anal 
angle; anal angle ygtj acute; abdominal margin straight; the w 
extends a little beyond the apex of the abdomen ; the cilia towards the 
anal angle very long; metal mrmtfe ending at the apex of the wing ; 
first subcostal nermde arising long before the apex of the cell ; disco- 
cellular ner?iiles almost in one straight line, outwardly oblique, the 
upper a little longer than the lower ; diseoulal nervule obsolete, but 
its position is indicated, were it to be present, by a fold in the wing 
membrane, and by this fold the relati-ve length of the disco-ccliular 
nervules is given ; second nervule arising just before the lower 

end of the cell; first medlm. arising about four times as far from the 
second as the second does from the third ; suhmedian and internal 
nervures straight. Legs, Hindleg with two pairs of spines on the tibia. 

Sepa is nearest allied to Mafapa^ Moore, from the type species of 
which it may be at once known by the discoidal cells of both wings 
being more truncate at the end owing to the disco-cellular nervules 
being less sti'ongly oblique; the shape of the wuiigs differs also, the 
inner margin of the forewing in Matapa is longer than in Sepa, con* 
seqnently the outer margin in the former is less oblique than in the 
latter; the hind wing differs in that, in J/atoj3c, the anal angle appears to 
be somewhat produced owing to the wing about the termination of the 
first median nervule being somewhat emarginate, in Sepa the wing is 
evenly curved throughout* Type, Sepa €ro7ius, de Hiceville. 

42. Sepa CBOXUS, n. sp., Plate ¥, Mg. 4, cf. 

Habitat; Battak Mountains, F.-E. Sumatra. 

■ Expanse : d*, 37 inches. 

Descbiption; Male. Upperside, loth wings rich dark shining 
brown. Forewmg with three pale ochreoiis dots, two subapical, tlie 
anterior one most minute, the third in the second median interspace 
about twice the size of the lower subapical spot ; a narrow obscure cliscai 
black stigma or ** male-mark ** crossing obliquely the submedian and 
first median intei’spaces, that portion of the stigma in the latter inter- 
space having a prominent pale ochreous semi-transparent line placed 
outwardly against it, Eindwmg immacniatc. TJxoerside, hoik wings 
exactly as above except that the ground-colour is dull, not shining. 
Cilia concolorous with the wings throughout, those of the hind wing at 
the anal angle unusually long, though not quit© as long as in Lophoides 
iapis^ de Nio^ville, from Burma, the Malay Peninsula^ Sumatra y Java, 
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and Pulo Lant. Antennm black, tke club beneatb, except tlie extreme 
tip, ocbreous. .Byes a baud of dull ocbreous setse encircling them, 
concolorous with the mogs throughout. 

Described from a single example from the Battak Mountains taken 
in Septembei*, and deposited in Dr. Martin’s fine collection. 

Genus OcHTJS, nov. 

Male. Foeewino, entire j strongly and evenly arched through- 
out its length ; o-peo? somewhat rounded ; outer margin strongly convex ; 
inner margin considerably longer than the outer margin, tiearly straight, 
slightly concave in the middle ; ending opposite the apex 

of the discoidal cell; suhcostal nervules very long owing to the highly 
arched costa, arising progressively from the base of the wing at de- 
creasing distances apart; discoidal cell bimd, short, extending to a 
little beyond the middle of the wing; upper disco-cellular nervule long, 
straight, slightly outwardly oblique ; middle and disco-cellulars 

of equal length, a little longer than the upper, directed inwardly slightly 
obliquely, the middle concave, the lower straight; lower discoidal ner- 
vule lying midway between the upper discoidal and third median ner- 
vules ; second median nervule arising well before the lower end of the 
cell ; first median arising nearer the lower end of the cell than the base 
of the wing; suhmedian nervure nearly straight. HixnwiNa, entire, 
oval ; costa arched ; outer margin evenly rounded to the anal angle ; 
aldommal margin short, nearly straight ; costal nervure short ; first suh- 
costal nervzde arising a short distance before the apex of the cell ; 
discoidal cell short, less than half the length of the wing ; disco- cellular 
nervules concave, placed slightly outwardly obliquely ; discoidal nervule 
absent; second median nervule arising very close to the lower end of 
the cell ; first median arising nearer the lower end of the cell than the 
base of the wing ; suhmedian and internal nerrures straight, the latter 
rather short, Antehm short, less than half the length of the costa of 
the forewing ; club rather slender, long, straight, ending regularly and 
evenly in a point. Palpi rather thinly and laxly clothed with hams, 
porrected forwards in front of the face ; third joint rather long, haiiy. 
Thobax weak, small. Abdomen very slender, long, extending beyond 
the anal angle of the hindwing. Male with no secondary sexual charac- 
ters, Female differs from the male only in its broader and more 
rounded wings. Legs. Foreleg with an epiphysis on the tibia. Mind- 
leg with two pairs of spines on the tibia. Type, 0. subviitatus^ Moore. 

OcJius apparently finds its place amongst the final genera of Lieut. 
E, Y. Watson’s subfamily Pampldliim, Section A (Proc. Zool. Soc. 
Loud.,'" 1893, p. 72), which contains the^ genera Argoptomi^ Watson, 
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Seteropkriis^ Diimeril, PampMU^ Fabricius, and Oyclopides, Hiibner. 
Oohus is apparently nearest to PampMla^ of wHcli the type is P, palmmon^ 
Pallas, and from wbicb it is abtindantly distinct ; tbe costa of the fore* 
wing is greatly arched instead of straight, the apex is rounded instead 
of being acute, the outer margin is more rounded, the iiscoidal cel! is 
much shorter and broader ; the hind wing is more OYal, the discoidal 
cell is again much shorter, the diseoidal nerynle is obsolete, in P» palm- 
mon it is pi'esent ; besides many other minor differences. The imago 
rests with wings closed OYcr its bade Of all the Indian species of 
JSesperiidm^ 0. siihvitfahm px’obablj has the feeblest flight, appearing on 
the wing to be a dark-coIonred, io%Y-fiying lycamid, similar to a female of 
the wet season form, of Zimra malia^ Eollar, or some other dark-coloured 
“ blue.^* Lieut. Watson suggests in Pi*oc. Zool. Soc. Loud., 1893, p. 97, 
that Gydopides^^ szihvitiaim belongs to the ISTortii American genus 
Ancyloxypha^ Felder, or to one closely allied to it ; but this is not the 
fact, Oc/ms is widely distinct from that genus, and comes into the first 
section of the subfamily instead of the second containing the genus in 
question. 

. (1). OcHus SUBYITTATUS, Moore. 

CyclopulcB suh vUtatits f MoovBf Vroo* Zool. Soc. Loud., 1878, p. 692 5 id., Wood- 
Mason and do Kicevillo, Journ. A. S* B., vol. lv, pfc. 2, p. 392, n. 240, pi. xvii, figs, 6, 
6{?, malet x 2 (1886) s id., Elwes, Trans. Ent. Soc. Loncl., 1888, p. 453, n. 487 1 Cydo- 
pules siibradiains, Moore, Proo. Zool. Soc. Lond., 1878, p. 693. 

Habitat ; Darjeeling 5 Salween district, Moulmain, Buvm\{suhvUta- 
itis) 5 Ehasia Hills (snhradiatns, Moore) ; Kumaon (Doherhj) ; Sikkim, 
Bhutan, Assam, Burma (ooZL de iWcm77e). 

It is, I think, quite impossible to separate 0, snhradiaius from 0. suh- 
tiUatus, Mr. Moore places the former in the middle of the region 
inhabited by 0. subvittahis. I have caught it as far south as the Dawnat 
range and Meple in Middle Tenasserim, in the month of October. 

43» Eetxxis nisiiu, Moore, Plate I, Fig, 7, c?. 

Pampliila dimilaf Moore, Proc. Zool. Soc. Loud., 1874, p, 576 ; id., tie Xicevllk, 
Joum. Bomb. Kat. Hist. Soc., voLvil, p. 355, n. 23, pi J, female (1B92}; Erynnls 
comma, var. dtniila, Leech, Butt, from China, lapau, and Corea, p. 595, pi. xli, Bg. 12, 
male (1893). 

Habitat: Eunang Pass, south-east side, about 13,000 feet elevation, 
Busahir (Moore ) ; Khibber Nala, about 16,000 feet elevation, Spiti 
(Sage); Ganges Talley, near Niliing Pass, 16,000 feet, August, 1893 
(Maohinmn) ; Ta-chien-lu, Western, China (Lmch), 

As I have already -figured the female of this rare species, I now 
take the opportunity to figure the male. Mr. P. W. Mackinnoii through 
his native collectors obtained three male specimens, of which he has 
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generously presented me witii two, The species appears to me to come 
into the genus of Schrank^ wliicli tlie type is B, comma ^ 

Liiinsaus, the Britisli ‘‘ Small Skipper/^ The shape and markings of the 
two species is very similar, hut the male of E, dimila has the ochreous 
ground-colour of the uppei^side much more extensive than in B. comma, 
especially so on the hindwing; the spots on the underside of both 
•wings are also more px’ominentj larger, and whiter than m B, commia. 
The club of the antenna is somewhat differently shaped, the terminal 
portion or apex in B, dimilahemg comiiei^hlyloiOLger than in B. comma. 

Since the above was in type, I have received Part V of Mr. Leech’s 
Butterflies from China., Japan, and Corea,” in which a single male of 
B. dimila is recorded from Western China and duly figured. If this 
specimen is really typical (the plate in which it is figured has not as 
yet been published), it greatly extends the range of the species. Mr. 
Leech considers j 57. to be a “var.” only of B, comma^ Linneeus, 

and records the parent species from Europe, Amurland, Corea, Japan, 
N.-W, Himalayas, IST. and W. China, 

44. Padraoxa favor, n. sp., Plate IV, Pig, 8, c?. 

Habitat : Battak Mountains, N.-E. Sumatra, 

Expanse: d', 1*2 to 1-3 inches. 

Description: Male. Uppersibe, both wings shining black tinged 
with bronzy. OTm golden-orange, broadest towards the anal angle of 
the hindwing, gradually becoming dusky as the apex of the forewing is 
reached in some specimens. Forewing with an orange streak on the 
basal two-thirds of the costa, widening out at the end of the discoidal 
coll, crossed by the black costal and subcostal veins; an orange streak 
on the basal two-thirds of the inner margin ; a discal straight series 
of seven orange spots, extending from the costa to the suhmedian 
nervure, the series broken between the third and fourth spots from, 
the costa; the three uppermost spots linear, small, increasing; the 
fourth in the second median interspace quadrangular ; the fifth in the 
first median interspace also quadrangular, but twice as large as the one 
anterior to it ; two spots in the submedian interspace, the anterior one 
%*ery small. Hmdwing with some ot‘ange streaks from the base reachinf^ 
to the middle of the wing foi’med of long setee ; a transverse band of 
five orange spots across the middle of the disc. Unberside, both wings 
rich dark brownish-orange. Forewing With the posterior half black ; 
a prominent oblique orange-yellow streak at the end of the cell ; the 
discal series of spots as above, except that the four posterior ones are 
larger than on the upperside, the two posteriormost conjoined. Hind^ 
wing with a curved discal series of five spots^ the four anterior ones are 
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of a sligbtlj lighter shade than the grouBd-colotir, outwardly defined by 
a very narrow black line, the fifth posterior spot the largest and of a 
bright yellow colottr, with another somewhat diffused spot beyond 
reaching the outer margin ; a black anteciliary thread from tlie apex of 
the wing to the first median nerrnle. 

: ■ This appears to be a very distinct species, differing from all others 
of tbe genus known to me (Fadraona dam, Kollarj^P, omesa, Moore; 
P. mcesoides, Butler; F. ^seudommsa^ Moore; P..gola, Moore ; P. goloidee^ 
Moore ; P. aiigiades, Felder ; P. olivescens, Herrich-Schaffer ; P. ].^ahna^ 
rum, Moore ; P* procles, de Niceville) in lacking in the forcwing on the 
upperside the two spots divided by the lower discoidal ncrvule invariably 
present in all those species. It agrees with P. procles and P. oUvesceus 
in having no spots in the hind wing anterior to the discal band towards 
the costa and base of the wing. It possesses, moreover, a male-mark, 
which is, I believe, unique in the genus, consisting of a shining pale 
silky streak to be seen in some lights only on the uppei’side of the fore- 
wing placed within the discal band of spots in the lower median and 
submedian intei'spaces. I may add that the entire coloration of the 
species is very dark and rich. 

Described from numerous specimens in Dr. L. Martin's collection 
and my own, some of which were taken in June. 

■ 45. Halpe HiEEO^b'i^. sp., Plate IV, Fig. 1, d'. 

Habitat: N.-E. Sumatra. 

Expanse: d*, ITS to P25 , inches*:- 

Desceiptiox: Male. Dppeeside, both tvings shining hair-brown. 
Forexmig with, in some specimens, two exceedingly obscure pale spots in 
the median interspaces, placed obliquely as UvSual in the genus, the lower 
one nearer the base of the wing than the upper ; in some specimens 
, these spots are entirely absent ; no male-mai‘k.’' Iliniwmg immaculate, 
Vmmsimfforexviug with the inner margin broadly pale fuscous, the rest 
of the wing dull ochreous-gi'ey ; the two median spots sometimes present 
on the upperside always present, conspicuous, w^hitish ; a very obscure 
submarginal series of pale spots* in a curved series from the costa to 
about the first median nervule ; a very fine anteciliary dark thread. 
Ilindtving pale fuscous, heavily irrorated throughout with dull oehreous- 
grey scales, Gilta of the forewing sometimes faintly checkered, more 
often concolorous with the wing, on the hindwing always concolorous. 
Antemim black, the base of the club beneath pale ochreous. Pulpi, 
and aMomen above hair-brown; palpi, thorax, and abdomen 
beneath dull ochreous-grey. 

■ This dull-coloured, obsourely^markcd species is e?idcnily allied 
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to Halpe homolea, Hewitson (H. sikMma, Moore), from whicli it may 
instantly be known by the npperside being practically spotless, and the 
underside but very faintly instead of prominently marked. It has also 
no discal stigma on the upperside of the forewing in the male. 

Described from numerous specimens in Dr. Martin’s and my collec- 
tions taken at Bekantschan in August and September, and in the Battak 

Mountains, in August, both in N-B. Sumatra. 

46. Kerana PULGUB, n. sp., Plate I, Pig. 6, ? . 

Habitat: Selesseh, Jf.-E. Sumatra, 

Expanse: d, ?, 1'7 inches. 

Description : Pemai, e. Uppbrsiob, loth win gs dark shining purplish- 
fuscous. Cilia concoloroas. Foreioing with a broad discal orange fascia, 
anteriorly not quite reaching the costa, posteriorly ending on the sub- 
median nervure. Hindwing immaculate. Underside, lothidngs with 
the ground-colour duller than on the upperside. Forewing with the 
apex faintly dusted with oehreous scales ; the discal orange band more 
extensive than on the upperside, reaching the inner margin, where it 
is much paler, the edges of the band more irregular. Eindwing un- 
marked, except by the following steel-blue spots, which can be seen in 
all lights, but are more prominent in some lights than in others .—-An 
elongated one closing the discoidal cell, one in the first median inter- 
space about its middle, and three in the submedian interspace at about 
equal distances apart. Antenrm black above, the club beneath oehreous. 
Fal^pi black above, beneath chrome-yellow. Eyes encircled by a band 
of chrome-yellow. Head, thorax, and abdomen above fuscous ; abdomen 
beneatli -with six oclireons lines. 

Nearest to K. gemmifer, Butler,* (which also occurs in N.-B. 
Sumatra, as well as in Perak and Malacca, I have taken it on the Penan^ 
Hill at 2,200 feet elevation above the sea, in November), from the s.ame 
sex of which it differs in being larger, the ground-colour of the upperside 
darker, the gem-like spots of the underside quite different, and the 
abdomen beneath striped with oehreous instead of being concolorous. 
The “gems” of K. gemmifer have never been described in detail' 
Mr. Butler refers to them thus “ End of cell and apical area of pri- 
maries and disk of secondaries [on the underside] spotted, in certain 
lights, with shining amethyst- coloured spots ” in both sexes. They are 
thus disposed Forewing with an elongated one placed on the fold in 
the middle of the discoidal cell just anterior to the inner edge of the 
discal orange fascia; three subapical ones placed one above the other, 

* AsHct<yeterus gemmifer , Butler. Trans. Linn. Soc. Lend., Zoology, second series. 

to!, 3j p. 555j 11, 8 (1877)* 
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divided by tlie veins y Mndwing wiUi from four to six placed one eacli 
between tiie veins in a curve beyond the end of the cell. It is doubtful 
if Mr. Distant recognised the species, as he makes no nientioi# of the 
gems,” and his figure of the species does not shew tliem, nor does it 
agree with my specimens of IT. gemmifer^ the orange band on the un- 
derside of the forewing in true K. geinmifer being almost of equal 
width throughout, while in Mi\ Distant’s figure the costal portion is 
much narrowed and constricted. Lieut. Watson, indeed, saysf that 
Mr. Distant’s K. gemmifer equals Komthaialos mfiites, Butler, wliicli is 
probable enough, that species being infinitely more common than 
IL gemmifer, the latter occurring very sparingly. 

A single example of A', fulgitr^ mw in Dr. Martin’s collection, was 
taken by myself in the splendid virgin forest at Selesseh, in the Langkat 
district of N.-E. Sumatra, on 31st Oetobex*, 1893. Since this specimen 
was drawn and the plates illastrating this paper made up, Dr. Martin 
sent me in a letter a male of AT. fulgur, 1 hope to figure and describe 
it fully hereafter. It greatly difiers from the female on the upperside 
in the orange fascia of the forewing being much paler, more chrome- 
yellow in shade, larger, and posteriorly continued almost to the base of 
the wing ; and the base of the hindwing and base of the abdomen are 
clothed with long ehrome^jellow setm. 

47. Plastingia tsbmiculata, Hewitson, Plate V, Pig, J»5, d*. 

Eesperia venniculalai Hewitson, Ann. and Blag, of Nat. Hist., ilith senes, voL |j 

p.aiG(l878). 

Habitat : N.-E. Sumatra. 

Expanse : d, 1*7 inches* 

Description: Male. Upperside, wings hVac^, Fon^wlng mtli 
the following opaque chrome-yellow markings : — A narrow subcostal 
streak extending from the base of the wing to about its middle^ a 
similar but shorter and broader streak in tlie siibmcdian interspace ; 
with the following semi-transparent yellow spots Two very narrow 
and small ones placed obliquely towards the end of the discoidal cell, 
the upper the larger, farthest fx’om the base of the wing, the lower 
minute ; a dot in the lower discoidal interspace ; a spot four times as 
large in the second median interspace ; a very large spot in the first 
median interspace. Cilia black. Mindwing with a basal streak of long 
chrome-yellow hairs which runs into a broad transverse fascia of the 
same colour placed in the middle of the wing ; the ami area very 
bmdly chrome-yellow, which area rapidly fines away to nothing at about 

# J&rewtt gimmifer^ Distent, Bhop. Malay., p. 403, u. E, pi. x»ir, fig. 20 (1886). 

t Proc* Zooh Soc. Iiond., 180S, p. 77, 
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the termination of tlie tliird median nerrale ; a streak of clirome-yellow 
placed in tlie snbmedian interspace springs from the base of the wing 
and runs into the yellow anal area ; the abdominal margin and cilia 
chrome^yellow. ' Undieside, foreimig fuscous; the costa, discoidal eellt' 
apex and outer margin decreasingly to the anal angle streaked with 
chrome-yellow ; the five semi-transparent spots as above ; a broad, shorty 
chrome-yellow streak towards the base of the wing in the submedian 
interspace ; a pale blue slightly iridescent streak just beyond the end 
of the cell in the upper discoidal interspace. Hmdtvmg chrome-yellow, 
with the following black mailings : — -The costa at the base of the 
wing, two subcostal streaks from the base to the apex of the wing, 
the posterior of these interrupted towards its end ; a stx’eak in the 
subcostal interspace also outwardly interrupted ; a streak in the cell ; 
a very broad one twice interrupted in the submedian interspace; 
a rather obscure streak in the internal interspace, extending from 
the base to a little beyond tbe middle of the wing ; three small 
spots on the disc between the veins : also with the following pale blue 
slightly iridescent elongated spots : — Two in the discoidal cell, and a 
series of eight others extending right round its outer end. AntemKB 
black, club prominently chrome-yellow above, the apex black. Falpi 
black above, yellow beneath. Thorax above black clothed with long 
yellow hairs. Ahdoinen black, ringed with yellow. Legs yellow. 

The nearest ally to P. vermiculata appears to be tbe Hesperia ** 
flavescens of Felder ( Reise Novara, Lep., vol. iii, p. 517, n. 905, pL Ixxii, 
hgs. 7, male ; 8, 9, female^ 1867 ), from Celebes, from the female sex of 
which the present species differs in several particulars on the iipperside, 
and conspicuously on the underside, in the presence of the pale blue 
slightly iridescent spots, these being apparently entmely absent in 
P,Jlavescens. 

This very lovely species is described from an unique example in 
Dr. Martin's collection taken at Bekantschan, at the foot of the Battak 
Mountains, in N.-E. Sumatra, in July, 1893. Mr. Hewitson originally 
obtained it from Sumatra also. 

EXPLANATION OF, THE PLATES. 

Plate I . . 

Fig. 1. Mycalesis (Batoa) 7naiaj n. gp., cf, p. 1. 

'.■,■■',,>1 ■ ' ■■ . J » ■ J.J . }y P *. ■ ' ■ 

„ 3. Euthalia (Doplila) eson, n, sp., cf , p. 12. 

,5 4. Stichophthalma sparta^ n, sp., cT, p. 2. 

„ 5, Euthalia (Dophla) eson-i ii. sp., $ , p. 12. 

,j 6. iTerana n. sp., $, p. S5. 

7. Erynnis dimilcij Moore, cT, p. 62. 

J, IL 8 
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Fig. 8. Keptis cUnioides, b. ep., cf, p. 6. 

„ 9. nism-t B. sp., cf*, p. 7. 

Plate IL 

Pig. 1. Eathalia {DopMa} ecdernat ii. sp., cf , p. 13. 

12. ,5 JJ ' $ , p. 13. 

„ 3. ,5 „ eimiSj n. sp., cf , p. 15, 

,n , ' . I**. }) ' ii a sj ? j P* l*^' . ' 

5, 5 , j 5 gupta, cle Nieeville, $ , p. IS. 

6. La^ita laocoon-j n. sp., ? , p. 20. 

,, 7. r, lola, n. sp., ? , p. 20, 

,, 8. „ lyncestiSiH.&p.i 1^22. 

,, 9. „ Ma, B. sp. ef , p. 20. 

,, 10. „ hjclenc^ b. sp., cf, p. 21, 

11. \ l?iwaa moom', Leecli.,. p. 32, ■ 

„ 12. Cyanim crissat n, d* i p* Bl* 

5 , 13, Logania n. sp,, % , p. 28, 

Plate III, 

Fig, 1. Argynim nipliCf Liunaeus, cf and ?, p. 8. 

■ » , 2». ,, ' ' ,, ■ ,5 ■„ . ■ p.'S. 

,, 3. Eiitlialia sahiii ii. sp., % , p. 9, 

1. Beroiiapringondanl^Fnilmtov^ev, 2 i p. 4.. 

Si 5, jj , ss a . ■ P« 1» 

„ 6. Efitlialla {Dophla) eioa^ n, sp., ? , p. 11, 

,, 7. Ilemna simaimna, Moore, $ , p. 5. 

8. Eiithalm (i)op?i?«) efo/i, n, sp., <f , p, IL 

-Plate IT., '■ 

Fig. 1. IMpe MeroUf n, sp., <f , p. 54. 

„ 2, Eifkecops mariWy n, sp., <f , p. 30. 

„ 3. Listeria dudgeoniij n, sp., d* , p. 30. 

,, 4. TaJuriahlanJcaj ii. sp.y $,p, 39. 

5 , 5. Eapilio (Menamopsis) petrUy n. sp., cf, p. 47, 

,, G. „ (Pangerma) hagenif Eogonhoi'er, <f , p. 45. 

„ 7. „ (3femmopsi$) 2 ^cmSy u. sp., cf , p. 40, 

„ 8. Padmona pavory ii. sp., cf, p. 53. 

„ 9. Pithecops naviWy u. sp., % , p, 30. 

V ', ■; ,, m sp., T:j,.p*'29.,. : 

5 , 11. Arhopala consiance(By n. sp., ? , p. 34, 

■ ■Plate " 

Fig., , i*,.'' B. Sp.V'^d*-,'^^ '■'''/; 

„ 2. ParageryduB pyxusy n. sp,, cf , p. 27. 

„ S. Zmnpides Incidey b. sp., <f , p. S3. 

„ 4. cronuSy n. sp., cf, p. . 50, /' ^ 

„ 5. Aphmm hiendlmayniy ,b. sp., J , p. 38. 

„ 6. Binihusa^ tmlika^ Horsfield, | , p. 43, 
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Wig,'' S, 0yrestistliefesw3U,Bp.j<fyp,.lB,, 

„ , ^eocJimira 11. sp.j cf> p. 41. 

j, . 10. Oharmia cepheis, n, Bp,i , p, 

.'yj. 11. Gerydus.galluS} m Bp,i $,,p. 26. 

' . „ 12 . . ' '.y,' gwtuluSf n, sp.i ^ , p. 24}, 

,5 13. jy giganteSf TL, Bp.j $,p. 23. 

. ; „ W.' Paragery dm portunus, n, Bp,i j p. 27, 

s, 15. Plastmgia Hewitson, cf, p. 56. 

yj. W, .0mmna crmmra^ n. sp.y cf , p. 37. 

17« Binthiisa aspm^.Boli&rtfy cfyp, 4:41, 

' ; j, 18, , 55 , Horsfield, cf 5 p, 43. 



On the Chemical Examination of certain Indian Food Siufs^ 'Parti, 
Fats and Oils, —By P. C. Bay, D, So. Gomnumicated hy Alex. 
Pebleb, P.R.S. 

[Bead February Ttli.] 

Of late years a belief has been gaining ground in Calcutta, Bombay 
and in many other important towns in India, not apparently without 
reason, that wholesale adulteration is pz'actised in many of the common 
articles of diet, notably in ghee, butter, milk, mustard oil, <Sjc. The 
present investigation w^asundertaken with a view to throw some light 
on these points, and it embodies the results of work carried on at 
intervals during the last four years. 

PRELIMINARY. 

As butter enters largely into the dietary of the people of Europe 
and America, abundant work has been done by Chemists on its analysis. 
It is, however, well-known that the composition of milk and of the butter 
made from it is, within certain limits, dependent on the breed, climate, 
method of feeding the cows, period of lactation, and so on. The standard 
for genuine butter as generally accepted in England, especially at 
Somerset House, cannot therefore be always accepted as a safe guide in 
tbis country. 

The analysis of the fixed oil of mustard and the various other oils 
with which it is generally sophisticated also presents considerable 
culties. Not much work has been done in tbis field. The history of the 
substances which have been subjected to analysis is seldom given, and 
the experimental methods are not generally described in sufficient detail 
to enable the results to be compared. While the information available is 
meagre on the one hand, the results published from time to time are in 
themselves in some cases contradictory. It was thus found to be 
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,'Becessary to ' work out in the first instance a series of €o.nstants for such 
Inaian £ood-stufis as mustard oil,' butter, ghee^ &a, wMoh mi^^^ 
some help in deciding cases of falsification. 

^ care was taken in procuring genuine samples of the 

substances. The oils were, in many cases, expressed under direct super- 
vision: from seeds carefully selected, so that the purity of the products 
was unquestionable. , A sample of pure mustard oil was also obtained 
through the courtesy of the Superintendent, ' Alipur Jail, and another of 
cocoanut oil from the officer in charge of ' the ** Copra '' works, Viper 
Island, Port Blair, with a certificate from him, guaranteeing iis purity, 
and stating it to be a standard sample. 

The preliminary, examination of the, fats and oils is much helped 
by the determination of certain physical consianis^ e. 17 ., melting point, 
specific gravity, index of refraction, t%c. The work in the present com- 
munication is confined solely to the chemical methods. The application 
of the physical tests, is reserved for a future occasion. 

The fats and oils are simply comhinations of certain acids, the 
so-called fatty acids, e. butyric, stearic, oleic, palmitic, Ac., with 
glycerin ; hence they have been named the glyccrUes. By estimating 
the amount of both or either of these constituents of fatty feubstances, 
valuable information is obtained as to llieir nature. Kou*, it a fat 
be treated with an alkali, the fatty acids contained in it com- 
bine with the alkali, resulting in the formation of organic salts, 
commonly called a soap^ and the separation of glycerin. It so 
happens, however, that the molecular weights of some of these fatty 
acids vary within wide limits. Thus, butyric acid, occurring in butter- 
fat has a molecular weight equivalent to 88 , while eracic acid, a compo- 
nent of mustard oil, has a molecular weight of 338. A moleeale of 
caustic potash weighing 56, will exactly neutralise 88 parts by weight 
of butyric acid or 338 parts by weight of emcic aeicl Hence a given 
weight of buttei'-fat will requme a far larger proportion 0 ! caustic 
potash to convert it into soap — to saponify it, as it is teclmieallj called— 
than the same weight of mustard oil. Koettstorfer has made use of 
this principle. It has in fact been found by actual experiments that 
while 100 grammes of butter-fat require very nearly 22 gnmimes of 
caustic potash for saponification, the same weight of mustard oil requires 
only 17 grammes of the alkali. The amount of glycerin in a fat or oil 
also will vary in a corresponding manner. 

Again butyric, caproic and other volatile acids present in cocoa-nut 
oil, butter-fat, may be easily sepai*atod from the non-volatile acids 
by distillation, and their amount ascertained by their potash neutralis- 
ing power. Upon this principle'' ia ^ based the well-knowii EeMiorl^ 
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test. Tlie amount of iodine abso 2 ’'bed by different fats and oils also lies 
within wide ranges* The iodine absorption test has been employed with 
remarkable success by Baron Hiibl in deciding cases of adulteration. 

The following processes have been made use of : — 

: 1* Direct titration, of the fats and oils by alcoholic potash— 

, Koettstorfer^s. test. , . 

2. Estimation of the amount of glycerin. 

3. ' Iodine absorption test of HlibL- ■ 

4. Estimation of the volatile fatty acids— Beicherts test. 

The detailed results obtained by each of these metliocls as applied 
in the present inquiry will now be described. 

KOETTSTORFER’S METHOD. 

Most of the oils, when recently expressed, contain suspended im- 
purities derived from the seeds, &c., 'in a very fine state of division. 
These settle down in course of time. The oils thus clarified by sub- 
sidence were filtered through bibulous paper to remove any traces of 
adherent moisture which might be px'esent. The application of even a 
gentle heat cannot be resorted to for this purpose. Mustard oil, which 
is classed among the noii-clrying oils, w^as found to gain in weight con- 
tinually when placed inside the chamber of a w^ater-ovcii and weighed at 
intervals of 15 to 20 minutes. 

Preparation op ALcoiiOLic Potash.— The alcoholic solution of 
potash, approximately of semi-normal strength was prepared by dissolving 
sticks of potash in pure alcohol. The solution, filtered off the 
insoluble residue, is generally found to have a reddish-yellow color. 
It has therefore to be decolorised by shaking with pure animal 
charcoal. 

Oil Of Mustard. 

Sinapis nigra^ S. alba (Hat. order — Cruoifera.) 

Different samples of miistai'd seeds were 'found to yield a fixed oil 
varying from 327o to 36% of the air-dried seeds. 

1. 2*634 gni. oil were weighed into a bottle of about 12 oz. capa- 
city, and 20 c. c. of alcoholic potash solution . were added. The mouth 
of the bottle was closed with an India-imbber cork, fastened by means 
of wix’e. The bottle ivas kept immersed in boiling water for 45 
minutes. A blank experiment under exactly similar conditions was 
made side by side to determine the strength of ' the potash. The 
indicator used was phenolphthalein — 

20c.c. KOH==20-7c. c. 5 H03.. 
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4’96 0 . c. HOI were required to neutralise the excess of alkali. 

N ' 

(20*7 “-4*95) c. c. or 15*75 c. c. HOI represent tlie amonnt of alkali 

required for the saponification of the oiL 

1 c. e. 5 HGl = 6-02805 gm. KOIi 

Amount of potash consumed by 1,000 gm. oil (:s:isapofdfimUon: 

: . ■ ^ ^ , 15*75x0*02805x1000 , 

equivalent)^ is. therefore equal to =174*0 gm, 

2t' 1*713 gm, oil were heated in a flask over a water-bath for ten' 
minutes with 20 c. c. KOH solntion, the month of the flask being covered 
byawatch-glass— 

20 c c, KOiI=20*7'C..c. ^ HOI (Blank experiment) ■ 

A 

N 

10-1 c. c. -s-HC 1 were required by the excess of potash. 

.. .. . ; . 10*6 X 0*02805 X 1000 

S aponification equivalent = 1^71 3 = 1 73*o 

3. Mustard oil expressed from a different sample of seeds, 

3*084 gm, oil were treated with 20 c. c. KOH solution in a 
bottle, which was immersed in boiling water for about 40 minutes ; the 
mouth of the bottle being closed by an India-rubber cork tied down by 
means of wire— 

20 c. c. EOH=20-8 c. c. | HCl (Blank titration) 


1*5 c. c, HCl were required for the excess of potabli, 

N 

or 19'3c. c. HOI represented tho amoiint of alkali used up. 


Sapouifioation equivalent = 


19-3 X 0*02805x1000 
3-084 



4. 2*222 gm. oil were treated with 20 c. c. KOH solution and heated 
in a flask over a water-bath for 12 minutes ; the mouth of the flask being 
covered with a watch-glass — 

N 

Excess of alkali required 7 e. c. HOI 
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5. 1,8012 gm. :dil were saponiied under the $aMe''eaaditioiis as des- 
eribed abovcj with 40 c. c. KOH solution” 


40 a c, EOB. 


=32-0o.o. f HOI 

A 


Excess of alkali =21*0 „ 


Saponification eqni?alent« 


0-02805x11x10^ 

“TsoIF" 


171*3 


■ ■ 6,' Pure mustard oil from Alipm^ Jail. 

3*493 gni. oil were mixed with 20 c. c. potash solniion and the 
mixtiiire kept immersed in boiling' water for over half-an-honr. "The 
moiitli of the bottle being closed by a cox'k fastened by a wire— 


20 c. c. KOH 


=30'7 0. 0. ~ HOI 


Excess of alkali = 0*2 „ „ 

„ .» . 21-5 X 0-02805x10® 

Saponincation equivalent- 


: 172-7 


7, Duplicate analysis of the above. 2*195 gm. oil heated to boiling 
on a water-bath with 20 c. c. EOH solution for 15 minutes, the mouth 
of the flask being covered with a watch-glass. 

N 

20 c. c, KOH =30*7 C. C. — HOI (Blank experiment) 

a 

Excess of alkali = 17*2 „ ■ ' „ 

Saponification equivalent^ 172-5 


It would thus appear that mustard oil is very easily saponified by 
alcoholic potash, and that a large excess of the latter is not necessary. 

The oil was in some cases found to have a pale yellow color, in others 
the tint was somewhat deeper. The soap solutions were tinged 
accordingly. The want of exact uniformity in the tint sometimes 
interfered with the exact determination of the conclusion of the 
reaction during the titrations. It may also be stated that the soap 
solutions were generally diluted with about 25 c. c. of hot water, from 
which all traces of carbonic acid gas had been driven ofE by boiling. 

In the above experiments it will be seen that the saponification 
equivalent of the samples of mustard '-oil has ■ varied between 175*6 
and 171*3, the average of the seven determinations being 173*5. 

Hence it would be safe probably to adopt the saponification equi- 
valent of mustard oil as ijdng between 171—175. 


64 ' ,, P. 0. Emmimiion 0 / ' . . , ' ' ■ , ' , [N'o; 

' SAF 0 H!fICfATrO 2 T EqUIVAMOT FOE FiOBE^SbSO Ott. . 

Q;5^mWca ( Fat. ord.— Composite)/ 

■ 'As this' oil is one of the cGmmonest .adulterants ' of Mustard oil^ 
a genuine sample of it was proctired for experiments. 

:1. 1.4605 gni. oil were weighed out into, a flask, 20 c. c. of alcoholic 
potash w^ere ' then added, the mixture covered with a W’'atc!i“glass and 
treated to gentle boiling, with occasional agitation for 15 niiaiites. 

N, ’ 

2 

Excess of alkali = 6*1 „ „ 

^ , 9-85 X 0-02805x103 

Saponification valent* 


! 15.95 e. c. 9r HOI (Blank expexnment) 


1-4605 


=189-2 


2. 1-906 gm. oil were saponified as above with 40 o. c. alcobolic 
potash. 

40C.C.KOH =31.90. c. I HOI 


Excess of alkali = 18’8 


13-1x0-02805x105 


= 192-8 


Saponification equivalent ■ 1/906 

3. 2-184 gm. oil were treated as above with 40 c. c. alcoholic potash 


solution. 


40 c. c. KOH =31*8 c. c. ~ HOI (Blank experiment) 


Excess of alkali=17-0 „ „ 

. , , 14-8 x 0-02805x10* 
Saponification equivalent = — 


=190-0 


2-J84 

The determinations described above were made in November 1891, 
when the oil was fresh. It was preserved in a stoppered bottle and a 
year after (November 1892) tbe saponification equivalent was found to 
be 191-6. 

The saponification number for niger-seed oil may he taken as 190. 

Saponification equivalent foe Cocoanct Oil. 

The sample was obtained from Viper Island, Port Blair, and was 
guaranteed to he a “ standard sample.” 

1. 1-275 gm. oil were treated with 20 c. o. alcoholic solution and 
heated to boiling on the water-bath as in the previous oases. 

20o. c. KOH =30-45 C.O. ^ HOI (Blank experiment) 
Excess of alkali =18*76 „ „ 


Saponification equivalent: 


1 1*7 K 0*02806 X 10* 

- - 


=257*4 
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2; 1*24 gill. :,oil ' were treated "witli 20 c. c, alcoliolic potas’li as above 

■ N 

, 20 c» e. ,EOH ■ ' =530*4 c, e. ^ HCl (-Blank 'experiineiit) 

, .Excess' of: alkali =219*0 . 


: Saponification , €C|iii?aIent - 


11*4 X 0*02805 4- lOS 
1*24 


: 257*8 


3. . 1*038 gm. oil witli 20 c.c. alcoholic potash solution., 


,.20 c. c.,KOH, 

Excess , of ■ alkali = 10*8 


20-4 c.o, f HOI 


Saponification equivalent = 


9*6 X 0*2805 X IQS 

]* oe 8 


: 259*4 


, The saponification e€|iiivalent foi’ cocoamit oil is thas iomicl to lie 
^ between 257—260, 


SA,POXIF.f:OATION EQUIVALENT Of PURE FRESH G-HEE (CLARIFIED BUTTER), , 

1 , ' , 13*525 gm. ghee were heated in a water-oven am! then kept 
inside a desiccator foi* a week. The ghee was then found to weigh 
13*5 gm. It would thus appear that ghee is not hygroscopic ; nor does 
it contain any inoistnre. 

1. 1*8196 gill. , ghee were treated with 20 c. c. alcoholic potash solu- 
tion, ■ Details as in the previous cases,.' 

N 
2 

Excess of alkali=16'55 ,1 , 


20 0 , c. KOH 


s31*0 c. c. HOI (Blank titration) 


Saponification equivalent: 


14*45 x0*02805xl0S 
' 1*8196 


t222‘7 


2*0776 gm. ghee saponified with 20 c. c, alcoholic potash solution. 
20 0 . c. KOH 


= 30*8 c. c. ^ HOi (Blank titration) 


Excess of alkali= 14*5 ■ ■ 

o ^ 16*3 x 0*02805x10^ 

Saponification eqiiivalent,= "" 


:220*07 


2*0776 

3, The same ghee re-melted and filtered. There was no residue on 
the filter, 

1*294 gm, saponified with 20 c. c, alcoholic potash. 

20 c, c, KOH =5 30.9 c. HOI (Blank tteation) 


Excess of alkali =s21*45 -,, 5 - ■ 

^ , 9*45 X 0*02805 xlOS 

Saponification equivalent 


1>204, 


: 220-1 


.T. It. 9 
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Autotheb Sample OF G-seb* , : 

1. ; l*547'gm. were treated witli 20 e. o. alcoholic potasli, the mouth 
oi the': flask was closed with a cork to which was attached a long glass 
tube, which acted as a reflex condenser, 

20 c. 0 . KOH = 16-5 c. c. 5 HOI (Blank tit.) 

& 


Excess of alkali =4*^ 
Saponification equivalent = 


12 x 0-02805x10® 


"2. ■ 1*1512 gm. ghee treated with 30 c. c. 


30 c. c. KOH 


=25 c,o. JhCI (Blank tit.) 


Excess of alkalis: 16*0 , 
Saponification equivalent = 


9 X 0-02805 xJO® 
1-1512 


Saponification Equivalent for Mowa “ Bcttee.” 

Oil of Bam'a Zafe|folm—(]!Tat. order— Sapotaoe®.) 

This substance by its physical cbaraoters, e. g., color, consistency, 
melting point, &e., much resembles ghee, and is therefore frequently used 
for its falsification. 

3. 1-396 gm. oil were placed in a stout 12oz. bottle, together with 
40 c. 0 . alcoholic potash solntion. The mouth of the bottle was closed 
with a India-rnbber cork, fastened by means of wire. It was then kept 
immersed in boiling water, with occasional shaking. 

40 c. 0 . alcoholic potash were also heated under exactly the same 
conditions-— 

N 

40 c. c. KOH, =31*6 c. c. — HCI {Blank ' 

Excess of alkali =21*6 ■„ „ 

Saponification equivalent = 200*9 

2. 2*086 gm, oil heated under pressure Just as' ahove— 

20 c. e. KOH =29-3 c. c. | HOl (Blank.) 

Excess oialkali=l4*6 ^ . ,, 

Saponification ^ 

The soap solutions were perfeetlj clear and colourless. 

To ensure complete saponification it is preferable to treat Mowa 
oil under pressure as above. If the oil be simply heated on a water** 
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bath,' with a watch-glass at mouth of ' the flask, the soap solution 
is sometimes found to have a turbid appearance, and the Saponification 
equivalent comes out rather low. , 

SAPOmPICATION KUMBER FOR MUfTON-FAT, ' 

. ■ , The fat was melted over a water-bath and filtered to get rid of' the 
shreds of membrane, &c. 

1. 1*3906 gm. of fat were treated with 20 c. c. alcoholic potash and 
heated over a water-bath for 15 minutes.- ■ ■ 

=16'2 e. c. HOI (Blank.) 

Excess of „ =6-0 „ „ 


20 c. c. KOH 


Saponification equivalent = 


0-02805 X 10-2x103 


=205-7 


1-3906 

2, 0’9318 gm. of the same sample treated with 20 c. c. alcoholic 
potash, &c. 

N 

=16-15 c.c,i-HCl (Blank.) 

Excess of „ =9-3 „ ,, 


20c.o. KOH 


Saponification equivalent 


0-02805x6-85x103 


= 206-2 


0-9318 

Another sample op Mutton-pat. 
0-8354 gm. was treated with 20 c. c. KOH. 

20o. c. KOH =16-15 o. c.i^ HCl (Blank.) 


Excess of „ = 

Saponification equivalent 


= 10*2 „ 

5*95 X 0*02805 X IQS 


a99*8 


0*8354 

Duplicate analysis of the same sample gave the number as 199*2. 
Saponification EQUIVALENT OF oil of Sesame.=^' 

Sesawim wdfcwu (Nat. Order : Pedaliacese.) 

1. 1*6835 gm. oil were heated over a water-bath with 20 c. c. alco- 
holic potash solution for 15 minutes. 

2. 1*3145 gm. oil were heated as above with 30 c. c. alcoholic potash 
solutionr-'- 

N 


=:16*2 c;c. |, HGl (Blank.) - 


20 c. e. KOH - 
«*, 30 c. c* 5, =24*3 ,, ,, 

The oil was extracted by means of carlion bisulphide. 
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■ 4*8 0 *: c« ^HCi were requix'ed by ,{ 1 ) for tlie excess of lilkali, 

15-4 ,, „ (2) 

. 11-4 x0-02805xl0S 

Sapomfication equivalent of { 1 ) = 19U‘0 


Do. 


do. 


1-6835 

8-9 X0-02805X 10® 

(1)_ 189 9 


SAPOXmOATION EQirnULEXT Of 

' i, 1*4245 gm* lard were beated o%"er a water4jatii with 20. c?, c. alco- 
holia potash soIiiMoc, 

2. 1*432 gill. lard heated as ahoTe with SOc. c, a^Icoholic potash,, 

solution-^ 

20c.c.K;OH =io-8c.c.|HCI 


30 


=23*7 




(1) Consumed 5'9c. e, — HCl for the excess C£ aikaii, 

(2) 13-7 „ „ 

idapomfication equivalent lor (1) = * 

10x0-02805 X 10® 

.j . \ **'/ ' »», 4,? 


P432 


Mean of t%yo=19o‘4. 


ESTIMATION OE GLYCEBIN ACCOBDING' TO FOX AND 
WANKLTN’S' METHOD, AS IMFEOYED BY 
BENEDIKT AND ZSIGMONDY, 

In view of the contradictory statements which have ap]icarccl from 
time to time as regards the applicability of this procc^ss, ii few preli*- 
minary experiments were xindertaken with the object of testing its 
trustworthiness 

(a) A solution of pare oxalic acid was divided into two ec|tiai 
portions. The oxalic acid was thro-xvii down by means of calciiiiii acetate 
In presence of acetic acid. The oxalate procipiiate was in one case 
dissolved in hot hydrochloric acid, the solntion dilnied with water 
and further acidified with sxdphnric acid, ^vanned to about 60 ®, and 
titrated against accurately standardised permanganate solution. In 
another case the oxalate precipitate was coiiverieci by ignition into lime. 

,, * The lard was a standard sample and was not taken off any raiticuiar pari of 
the ptg^s wmm. 
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M ,GaO,^. The two resiilts were foiind to 

be ' thoroiiglil j . eoncor dant. 

(5) Oxidation of glycerin to oxalic acid :— 

L 5‘62 gill, of glycerin were weighed into a flask and diluted to 
500 c.'C. with water* ' 25 c« c. of the solution were oxidised to oxalic acid.* 
5*62 

• : 25 0 . c. soL=:^^ gm. glycerin =0-281 gm. glycerin on the sup- 
position that the sample contained cent, per cent* of glycerin* 

The potassiiira oxalate solution wa>s made up to 500 c. c. of iOO 

c>e.;.gave, 0*028 gm, CaO (hy ignition) . 

or 500 c. c. KO Sol. = 0*028 x 5 gm. CaO = 0*02 x 5 Oa 
. , But 0*002 gni. Oa= 0*0046 gm. glycerin. ' 

0*02 gm. Oa=:0*046 gm. glycerin. 

or (0*02x5) gm. Ca= 0*046x5 gm. glycerin = 0*23 gm. glycerin. 

0*23 ■ 

The 'Sample thus contained IOOx.whht ^1*8% of glycerin. 

U'«bi 

2. 5*895 gm. giyceiin (the same sample) were dissolved in water 

and diluted to 500 e. c,. of which 25 c. e. were oxidised to oxalic acid, 

25 c. c. soh='^ ™ gm. = 0*2947 gm.. giycerim 

The oxalate solution was made uji to 500 c. of wliicii 300 o, e. 
yielded 0*0285 gm. CaO = 0*02035 gm. Ca. 

But, I c. e. S KMnO, =0-002 Ca from CaCX), 

==0*0046 gm. glycerin, 

■ /. , 0*02035 ,gm. Oa = 0*046805. :gm. glyc. ' 

or 500 c, c. oxala-to sol, =(0*046805 x 5) gm. g'iye. 

= 0 234 gm. glyc, 

0i»234 ■ ' 

The sample thus contained 300 or 79*75% glycerin. 

The mean of the above tAvo determinations may be taken as 80 
■.approximately. 

Sapoxificaiiox op Mustaex) Oil. 

(Estimation of glycerin.) 

I, 8*65 gm, oil were saponified aecording to AileiTs method. f 
The soap solution was treated with dilute sulphuric acid, the beaker lu 

All abstract of Benedikt and Zsigmondy’s metbod will be iofmcl in Jou7\ 
Che^n. IT, 010. 

t The use of alcoholic potash is highly objectionabie ; ** pui-e Biethyl alcol^iP^ is 
difficult to prootire. *^HcuceT as Allen remarks. have laf-terly nimed at 
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wMcli it was contained was immersed in ice-cold water to completely 
solidify the separated fatty acids. The glycerin solution was then 
filtered ofi and made up to 250 o. c. of which 20 c. c. were each time oxidised 
to oxalic acid. The oxalic acid was thi’own down by calcium acetate* 
The precipitate of ■ OaO was . dissolved in HOlj further acidified with 
H2S04» and titrated with N/10 KMn04* The strength of the permanga- 
nate solation was ascertained each time by titration against re-crystallised 
oxalic acid and sometimes against ferrous amnionic sulphate. 

7*5 0. c. N/10 KMnO^ were used np by the oxalic acid solution. 

1 0. c. N/iO KMn04= 0*0063 gm. 0 = 0*0046 gm. glycerin; hence 
amount' of glyceriii' in 20 c. c. sol. 

=0*0046x7*0 gm, ' 

Total glycerin in 250 c. c, 

=(0*0046 X 7*5) X ^ gm. 

=0*431 gm. 

Per cent, of glycerin in the oil =4*98. 

But the N/10 KMn04=0*006i gm. 0 instead of 0*0063 gan. 0. 
Per cent, of glycerin in the oil =4*82. 

2. 8*48 gm. oil were saponified just as above. The gljeeiin solution 
made up to 250 c. c., of which 50 c. c. were oxidised to oxalic acid. 

The oxalate solution was divided into equal portions^ one-half 
(a) (=25 c. c. glyc. sol.) was acidified with PI^SO.^, heated to boiling 
and titrated, the other half (h) was treated with C a Ac, and the pre- 
cipitated GaO dissolved in dilute HgSO.^ and then titrated with 

^ KMnO,. 

(a) Eeqiiired 17’0 c. c. ~ KMnO.) 

(5) , lo’O 

N 

■ Ic, c. KMn04=0*0046 gm, glyc. ■ 

■ ■" "N ■' 

15c. c, n = 0*0046 X 15 gm. glyc. =0*069 gm, glyc. 

250c. c. glyc. solution contains 0*69 gm, glycerin. 

Per cent, of glycerin in the oil=8*14. 

Experience has shewn that the oxalate solution if titrated direct, 
after addition of HgS04, gives the result too high. Precipitation of the 

efoefcing saponification by aqueoiis alkali, and thus completely avoiding the source 
of error in question,” Jbu-r, 0/iem. JmL V. 70s also Sutton’s Voliiiuotric 
Analysis, fitli eti p. 345, , , 


71 


1894 ] / . : 

oxalate: as OaO cannot be dispensed with. ■ These expeiienees are in con-' 
fomiitj with those of Alien and Belcher. Two more saponifications/ 
carried on as, above yielded the percentage of glycerin, as 5*3 and ' 6 * 0 ' 
respecUvelj. 

An Impsoyed Methoo op Saponification. 

, It is .thus evident that the saponification was ' by no means com- 
pletej as the percentage of glycerin ranged between 8-14 and 4*8. 
Allen'S method, had thus to be abandoned. It was, in fact, noticed that 
the oily, layer invariably. fioo.te.cl over the, solution of caustic potash and 
that shaking simply brought about a momentary ' incorporation of the 
oil and alkali. The two layers' separated ■ as soon as the bottle was 
placed in the boiling water. This difficulty was obviated by the intro- 
duction into the bottle of asbestos wool, thoroughly ignited previously to 
get rid of acGideiital organic impiixuties. This absorbing medium brought 
the oil and the alkali into intimate contact with each other and thus 
complete saponification was ensured. The heating was done just as in 
the previous eases, t. a., by immersion in boiling wmter. 

1 , 1*573 gm. oil were treated as above, the fatty acids liberated by 
means of dilute H 2 SO 4 and filtered off. The mass of asbestos, -which 
had become slimy by the absorption of the fatty acids was then thrown 
on the filter-paper and repeatedly exhausted with hot -water. Scarcely 
a trace of the fatty acids was found to pass through the filter-paper;^ 
The filtration was carried on with the aid of a Bunsen^s pump. 

The glycerin solution was made up to 250c. c., of which 100c. c. were 
oxidised to oxalic acid. The latter thrown do-v^ui as CaO, The CaO 
dissolved in dilute HcjSOi, and the solution made up to 250 c. c., of which 

100 c.c. reqd. 4‘7o.c. — KMnO^ 

or 250 „ „ 11*75 „ ■ ^ ^ .( = 100o;c. glycerin soL) 

S '■ ' 

250 c.c. glycerin solution 5 = 5 29'37 c. e.~ KMn 04 ^ . 

N 

and 1 c.c. KIMn 04 = 0*0046 gm. glyc* ' ' ■ ■ 

.v 29*37 „ , „ ,=! 0*135102 . gm. glyc. - 

or 1*573 gm* oil yielded 0*135102 gm. glyo. 

whence glycerin ^/q 5 = 8*6 

2, 2*167 gram, oil were saponified as above, 

The glycerin solution made up to 250 c. c. of which 100 0 . c. 

* The filtered solution of glycerin was sometimes perfectly clear, sometimes 
slightly opalescent 
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oxidised to 0, precipitated 'as 'OaO, and titrated — 16*0 c. c^j^KMiiCi^ 

wlienee percentage of glyceriii = 8*4o 

3. 1'99 gm. oil saponified' a's above. Details exactly thef same as in 
the preceding. • 

N 

250c. c. glycerin solution = 35c* c. — KMnO j 
glycerin ^/o=8-l. 

4. 1*3165 gill, oil saponified according to tlie improved rnetliocl 
Details the same as in tlxe previous cases-— 

250e, Cu glyeeriii sol.=25’CN?* e, 

s= 0*115 gm'. gljceriii 
■ ' . . . glycerin ' .=8‘7, 

Tlie -pern3.aiiganate, solution on ■direct titration against iVninus aiii» 
mon hull sulphate gave 

Ic. e. ■ =5'6 ■(l-.0'02) mgs. Fe. 

Whence glycerin per cent.' (corrected) = S‘ 7 (1 — 0*02). 

"■ =8*53 '■ 

5. 2*0365 gm. oil saponified ; details tlie same— 

250c. c. glyc. sol. =37-5 ^ KMn0.i, 

Glyceiiii per cent. =:8*33 (corrected)* 

6. 1*264 gm. oil saponified as above 

250c. e. glycerin solution =;23*75 c. 0.^0 KMnO,|, . 

Whence glycerin per cent. = 8*64. 

It would thus be safe to taka the .percentage of glycerin in mustard 
oil as 8*5, The oil used was not in every ease itientieab but from 
different samples, in,' fact,-, the same as used in the detenniiiation of the 
saponification equivalent. 

DETIlOIIXATiOX OF GrTCElUH IN MUTTON-FAf BV Il!£ ASBSSTOS MeTUOD. 

L 1*0425 gm. fat were saponified under pressure as in the case of 
mustard oil. , 

The glycerin solution was made up to SOO c. e. of which ,100 e. e. were* 
oxidised to 0. The GaO was dissolved in dilute 11^80.^ and made npiti 

N 

250 c. c. ; 50c. c. of the latter were equivalent to 1 c. c. KllnO,! 
or 2500a() soisslOOe* e» glyc, sob® 6c* c. I? KMnO.j, 
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■ ' F 

or 2S0o® e, glyeerai solution == 25 c. c. || EMnO^, 


F 

and I c.. c. ^ KM11O4 


=0*0046 gm» glycerin 
= 0*00.46 X 25.gm.=0‘215 gm. 


Total amount of glycerin 
whence percentage « 11*03. 

F , , 

Bntj 1 c.c. KMnO„| when titrated against pure oxalic acid was 

F 

found to he equal to, 1 c. c. KMnO.^ (3—0*02) 

A perceiiiof glycerin (corrected) = 3 1*03 (1-0*02) 

=10*81. ■ 

2. 1*8877 'gm. fat were saponified as above; tlie beating was eoii»' 
tinned for 6 days on an average of 3| hours each day. 

The filtrate* ( = glycerin solution) was made up to 500 c. e. of which 
50c. 0. were oxidised to KO, &c. 

The OaO soL was made up to 250c. c. of which 100c. c. required 

1-7C.C. —KMnO^ 

250e. 0. Cad sol. =(!•? x|)o. c. — KMn04, 

N. 


=4*25 c. c. KMuO^i 


or 50c. €. giye. sol, 

or 500 5, <19 ■ jj =42*0 j? 95 99 

whence percentage of glycerin = 10*36 

per cent, corrected =10*36 ( 1 — 0*02) =10*16 ■ 

Theoretical percentage of glycerin in mutton-fat, calculated as 
tri-stearin= 10*33. 

Deteimikation op Quycerix m Fioee-Seed Oil. 

!• 3*165 gm, oil were treated with potash solution and asbestos, 
&o., as in the ease of mustai'd oil. 

The glycerin solution was made up to 250 c. c. of which 50 c, c, were 
oxidised to 0, and the Oaf) so!, also made up to 250 c, c— ■ 

50c, 0. OaO sol. =3c. c. ~ KMnO,4 ,■ 

^ The filtrate in the above oases was very faintly milky. It was therefore 
surrounded by ice-cold water to solidify, if possible, minute traces of fatty acids 
which might have remained in suspension. The opalescence, however, could noc 
be got rid ol On standing for 3 to 4 days the solution kept in a stoppered fiask 
became clear, but was at the same time the nidm of a kind of fungoid growth, 
resembling fiakes of cotton-wool. 

J in 10 
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/« 2S0c. c, .CaO sol. =slS c. o. i^KMnO^ 

OP 50 glycerin Bolntion =15 „ . „ ^ 5 , 

or 250 j) j» =75 .y ;j , y? 


But 1 c. c. ^ : 

Percentage , of glycerin: 


=0'0046 gill, glycerin 
75x0*0046x102 


3*165 


10*9. 


2. 1*704 gm. oil were tim-ted exactly as above, tlie glycerin solii* :' 
tiou'made up to 500c. c. of which 100c. c. were oxidised to oxalic acid* 
The CaO dissolved iu dilute HgSO^ was luarle up to 2»^>0 o, e. 


' 50 c.' OaO soL 

250 c. c. „ ,, 

or 100 c, c. glycerin sol. = 8*0 „ ,, 
/.500 „ „ ,y =40*0 „ yy 


M 

: I *6 e. c. jij ' KMiiO.j, 

^8*0 yy 


Percentage of glycerin 


40 x 0*0046x10® 
' 1*704 


= 10 * 8 . 


‘ The perceotage of glycerin in niger-seed oil is thus pmctically the 
same as in mutton-fat. 


Estimation OF Glycerin in Butter-fat, 

The oxidation of glycerin ■ by the alkaline permanganate is not 
applicable in the case of butter- fat, as the soluble fatty acids, e, f/,, 
butyric, caproic, <fcc., it contains yield notable quantities of oxalic acid 
under the same treatment. The same remarks apply to the ca^so of 
cocoa-nut oil (See Ghem. Neti%Yoh LXIII, p. 261). 


NOTE ON THE fOX AND WANKLYN METHOD OF 
ESTIMATING GLTCEEIN. 

This method, although it yields accurate results, can scarcely be 
made use of by the ordinary commereial analysist on account of its 
tedious and trouMesoma nature. Moreover, the manganese precipitate, 
sometimes 'bulky, cannot be' properly washed without the aid of a 
Bunsen\s ilter-pump. The details recorded above will show that each 
determination of glycerin involves steady work of several hours. If 
ordinary alcohol be used &s a. solvent for the fats and oils, saponification 
is easily eSeoted, but there is considerable risk of the loss of glycerin 
during the evaporation of alcohol. 
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Oh the eoss of Glycbbih by Vobatihbatioh^ ■ 

2‘i65 gni. glycerin were diluted witli water to 250c, c. ; SO a c® were 
each, time mixed with 25 c, e. pure alcohol, the latter evaporated off on 
, a water-bath in-— ■ ■ ■ 

. , .(1) .A platinum basin of 3 in, diameter. 

(2) A porcelain basin of 5 in. diameter, 

( 3 ) Do. do, of about 3 in. diameter. 

In (1) and (2) the percentage of glycerin was found to be 74 * 0 ; 
ill (3) the percentage was 77*8. The pei'centage as found before (see 
p... 69) should have been 80, 

It is thus evident that during the e%^aporatioii of alcohol consider- 
able quantities of glycerin are carried off. 

IODINE ABSOBPTION FOR FATS AND OILS.t 
CocoAHUT Oil. 

The sample w^as the same as used for the deterniinationof the 
saponification equivalent. 

1. 1*3585 gni. oil -were digested for 24 hours with 10 c. c. chloro- 
form and 20c. c. iodine solution. In this as well as in the subsequent 
analyses a blank experiment %vas each time made side by side, and 
under exactly similar conditions, to determine the strength of the iodine 
solution. The time allowed for digestion was from 18 to 24 hours. 

20c. c, iod. soI.-flOc. c, CiiCl3=s35*0c. o. NagS^Og (Blank exp.) 

Excess of iodine ■ =^27*5 ,, 

Diff, A:: 7*5 n .1 

7*5 0. c, Na-gSgOg represent the amount of iodine absorbed by the oil 
■ But ic. c. ]S“a5S3O3=0’01265 gm. iodine. 

Hence amount of iodine consumed by 100 gm, oil, iodine degree/’ 
0*01265x7*5x100 

l*35b5 .■ . . 

But the actual strength of the thiosulphate solution, as checked 
by titration against pure iodine, was found to be equal to 0*01265 
(1—0*03) gm. per Ic. e. 

Corrected iodine iiumber=6*99 (1—0*03) =6*78. 

2, 1*459 gm. oil were digested as before. 

26*5 cc sol were taken up by the excess of iodine, and 

20 c. c« iod« sol. s=35*0e. c. NagSgOg. 

. . 0*01265 X 8-5 xKK) . 

lodme degree ,.^ — 7 * 3 / 


Corrected number 

t For details of i-Mbl’s 
Alleu^s $fg, 


1459 

* 7.37 (1 -.0*03) =.7*15 

method, sec Jonrn, Boc.^ 


Chew, hid, iii, i42 also 
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3. I-OIG gm. oil were digested for 24 hours with 20 c. 0 . 1 and 10c. c. 
CEOlg 

20c, c. 1+10 c. c. OHOls = 16'Oc. c. (Blank exp.) 

Excess of iodine = 10’4 „ „ 

Dif. 


Iodine degree 


5-6 „ „ 

0-01265 x5-6xlOO 


:6-97 


1-016 

Corrected number =6-97 (l—0‘03)= 6-76. 

4. 1*984 gm.oil were digested %vith30c.c. iod. sol. and lOc.c. CHOlj. 

Excess of iodine* 13c. c. NugSgO 3 . 

30c, c. iod. S 0 I.+ 10c. c. CHCla* 24c, c. EugSgOa (Blank exp.) 

, 0-01265x11 = 100 

Iodine degree = — — - = '‘Ol 


Corrected number 


1-984 

=7-01 (l-0-03)s6-81. 


1. 


G-hee (G1.ARIFIED Bcmeb.) 

0*955 gm. ghee was digested for 24 hours with 10c. c. CHClg 
and 20 c. 0 . iod. sol. 

10 c. c. CHCI 3 + 2 O c. c. iod. sol.=32-8 c. c. XagSgOf, 

Excess of iodine = 6*3 „ ,, 


Dif. =26-5 


Iodine degree= 


0-01265x100 x 26-5 


=35*1 


0-956 

2 . 0-216 gm. ghee was digested as above 

27-0 c. c. JTagSgOa was taken up by the excess of iodiue. 


Iodine degree = 


0-1265 x 5-8x100 


. 33-9 


0-216 

Mean of the two determinations =34-5 
Corrected number=S4-5 (1— 0‘03) = 33'5 
The saponification equivalent of this sample of ghee was found to 
be 221 (See p. 65). 

Asothee Sampee of Ghee. 

1. 0-355 gm. was digested with 20 c. c. iod. sol. and 10 c. c. 
OHClj. 10*3c. c. NagSgOg were required for the excess of iodine. 

20 c. c. iod. sol. +10 c. c. 0HCl»=22-6 c. c. KagSgO., 


Iodine degree: 


12-3 X 0-01265 x100 
0 355 


=48-8 


2 . 0'303 gm. substance was treated with 20 c. 0 . iod. sol. and 10c, c. 
OHClg *, 12*1 0 0 FagSgOg sol, were taken up by the excess of iodine. 


Iodine degree: 


10:5 x0’01265x 100 
0‘30r 


43-8 
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Mean of the above two detserminations = 43'8 
But 1 C. C. NjSjOs was equal to (I— O'l) gm. iodine. 

Corrected number =39‘4 

The saponification equivalent for this sample of ghee was 218 
rp.66). 

loMKB Degeee for MrsTAED Oil, 

(1) 0‘140 gni. oil was digested for about 24 hours with 20 c. c. iod 
sol. and 10 e. c. chloroform. 

(2) 0‘202 gm. oil was digested for the same length of time with 

30c. c. iod. sol. and 10c. c. CHOls 

20c. c. iod. sol. + 10e.c. CHCl3=27-5c c. msSaOj (Blankexp.) 
30 ,, I) ,, =4l'25c. c. ,, 

(1) requii’ed 16’6c. c. NajSjOj for the excess of iodine. 

(2) !) 2o'4 ,, „ „ ,, „ ,, 

Amount of iodine consumed by (1) is equivalent to 10-9 c. e. Fa^SjOj 

it it (2} 1 ) it it lo*8o c. o. }, 

i, , ,,, 0-01265 X 10-9x100 

Iodine degz’ce lor (J ) = — — 


( 2 ) = 


•14 

0-01265 X 15-85x100 
0-202 
10 


98-5 
= 98-5 


But Ic. c. NajSaOj =lc. c. found by actual ti- 

tration with pure iodine). 

Iodine degree (corrected) = 96-9 or 97-0 

Iodise Degree foe Niger-seeb Oil. 

(1) 0-137 gm. oil was digested with 30 c.c. iod. sol. audio e.c. chlorofoi-m. 

(2) 0-171 ,5 ,, j, 40 ,, ,, „ ,, 

(3) 0'098 „ „ 30 ,, ,, )) ,» 

30c. c. I-t-lOc-c, CHClj = 45-2c. c. NajSgOj (Blank exp.) 
Whence also 

40 „ „ ,, =60-26 „ „ 

(1) Eequired 82-Oc. c. excess of iodine. 

(2) 43'4 s5 j. j, j, 

(3) „ 35-6 „ 

Iodine degi-ee for { 1 ) = 

„ ( 2 )= 

« « {d)s 


0-01265x13-2x100 
" 0-137 

0-01265x16-86x100 
•171 

0-01265 x 9-6x100 
’ 0-098 


= 121-8 
: 124*7 
= 123-9 



1 
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^ Tlie meati' of tlie tEree numbers is 123*5 : 

' Blit I c. c, NagSgOg 

looms Dsoeee fob 1 aeth«nut ^ 

, .(1) ■ ,0*181 gm, oil was digested witli 20 c. c. iod, sol; and 10 c, o, 
,0H01,« 

20c. c. I+lOc. c* OHCig=20*8c, c. Na^SgO^ (Blank titration) 

4’ 7 c. c. JTagSgOg were requixocl for tire excess of iodine. 

.3. ^ ■ 16*1x0*01265x100 

iodine degree , 

0*Jbl 

But Ic. c. FagSgOg =la c» Ixr|^ 

iU ii*0 

Corrected iminber ^ 112*0 x :;;^s=:97'5 

11*0 

(2) 0*1645 gm. oil was treated with 30c. c. iod. sol. and 10c. 0. chloroform. 

(3) 0*1535 „ ,, „ 30 ,, 

(2) , Beqmred 15*0 o.c. NagSgO^ for the excess of iodine. 

(3) SJ 16*0,, y, 55 ,5 

The iodine degree for (1) = 103*8 

55 „ (^) =io;m) 

Mean of two detei-minations =:103*4 

But l c.c. WajSjjOj =lc. c, — Ix 


Hence corrected number =103‘-t x s 


10 


10-5 


:98*d 


Mowa Pat. 

(1) 0'1815gm. oil was treated with 10c.c. CHCig and 2rc.c. iod. sol. 

(2) 0*186 „ „ n and 30c.e. „ „ 

ll’Sc. c. NajSaOj were reqd. for the excess of iod. by (1) 


21-S,, 

20*0c. c. iod. so!. + 10c. c. GHClj = 
30'0 ,, „ „ „ s: 

Prom which we get the iodine degx'ee for 
(1) as 63*42, and that for (2) as 63*88 
Mean of two =63*7 


» )! (2) 
20-6c.c.’Na,sJb,, ' 

i30*9 ,, ,, 


Butlc.c.Fa*S„0, 


, 10 

Correoied number=6S*7x57res=61*8 

10*3 


f lie saponification eqniTalent of thia sample was foiiwl to fio WH\ 
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Iodine Degree for Sesame' Oid.* . 

(November 29, 1893.) 

( 1 ) 0’2806 gm. oil was digested with 20c. c. iod. sol. and lOe. e. 

OHOI3. 

5‘9o. c. Na^SgO, were required for the excess of iodine. 

20c. 0 . 1 = 29*8o. c. NajSjOg (Blank exp.) 

2.3-9 x 0 03265xl00 


Iodine degree 


0-2806 


: 107-7 


N 


But Ic. c. NaaSjO j had the actual strength lo. c. x (1 -0-02) ^ I 

Corrected number =107-7 (1—0-02) = 105-5 
(December 5, 1893.) 

( 2 ) 0-1721 gm. oil w.as digested with 20c. c, I sol. and lOo. e. CHOI 

(3) 0-2065 „ 

(4) 0-227 „ „ )» ,, ,, ,, 

~ N 

2 O 0 , c. I sol.+lOc. c. OHOI 3 =25-5c. c, — NaaSgOj (Blank titration) 

No. (2) required 10-9c. c. NagSaOj for the excess of iodine. 

No. (3) „ 8-2 „ „ 

No. (4) „ 6-4 „ 

From which we get the iodine degree for 

(2) = 10-73) 

(3) = 106-0 > mean ! 

(4) =106-4), 

But Ic. c. NaaSjOa = Ic.c. I (1 -0-02) 

OoiTected number = 106-6 (1—0-02) : 

Iodine Degree FOR Lard. 

( 1 ) 0-2215 gm. lard was digested with 20c. c. I and 10c. c. OHClj 

(2) 0-1995 „ 

15- lc. e. NajSaOs %TOre required bj ( 1) for the excess of iodine 

16 - 1 ,, ,, ,, ,, ( 2 ) „ „ „ 

= 24-1 C.C. Na.SjO, 

9 X 0-01265 xl0» 


106-6 


: 104-5. 


20e. c. I+lOe. e. CHCl,, : 
Iodine degree for (1) = 


.j (Blank exp.) 


in 


0-2215 

8x0-01265x10* 


0-199.5 

Mean of the two deter-minations = .51-0 


- t>l-4 
: .50-7 


But Ic. c. Na^SjOs 
Whence corrected number 


N 


Ic. c. ^rx(l- 0 - 02 ) 
50-0 


* The oil -Brae extracted from the seeds by means of carbon bisulphide, and it 
was the same as used for determining the saponification equiYalent. 
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P. 0. 'E%y—Oheim6al Emmination, §' 0 . 


[No.!, 


NOTE ON HtlTBL’S IODINE ABSOBPTION METHOD. 

There is some difference of opinion as regards the excess of iodine, 
■which should be present after its absorption. Thompson and Ballantyne, 
who have carefully revised the constants required in the analysis of 
some fats and oils, are of opinion that “ at least double the amount of 
iodine absorbed should be present.” Gare was taken to fulfil this 
condition in most of the analyses as recorded above. On reference to 
sesame and earth-nut oils, it would appear, however, that it is not 
always necessary that the iodine should be in large excess. Thus in 
one case the excess of iodine corresponds to only 5'9c. c. N/10 NajS^O^ 
solution, and in another to only 4-7c. o. NagSaOs, solirtion without the 
results being discordant. 

For convenience of reference the results obtained above are pre- 
sented below in a tabulated form; — 


Table of constants in the analysis of fats ami oils. 


Nature op Fat oh Oil. 

Saponifica- 
tion equi- 
valent. 

Gi jeerin 
per cent. 

.Iodine 

absorption. 

Mustard oil ... 

172-176 

8-5 

97-0 

Niger-seed oil ... **• 

190'0 

10-8 

120 

Oocoanut oil 

268-0 

»«• 

6-9 

Ghee ... »«• *»• 

218-222 


33-5-39-4 

Mowa fat ... 

199-3 

: • • * 

61-8 

Mutton tallow ... ' 

199-5-206 

10-5 

at* »*♦ 

Sesain6 

189-9 

«»« i 

104-5 

Lard ... 

195-4 

■ *.# 

50-0 

Earth-nnt oil 

196-0 

... 

98-0 


SUMMARY AND CONCLUSION. 

It would thus appear that as the saponification equivalents of niger- 
seed oil, mowa fat, mutton tallow, sesame oil, lard and earth-nut oil are 
very close to one another, their admixtures in considemble proportions 
cannot be detected by Koettstorfer’s test. Even the saponification 
equivalent of ghee is not far removed from that of lard or tallow. The 
saponification equivalents of mustard oil and coooanut oil are, however, 
highly characteristic. The iodine degrees, on the other hand, afford 
us valuable hints as to the nature of adulteration, the most remarkable 
feature being the exceedingly low numbers for coooannt oil and ghee. 
The results of the jipplioation of Reichert’s test will be communicated 
later on. 
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Novieioa IiicliecB VII. Descripiion of a new species o/ Meeonopsis 
from Sikkim, — D, Peaih. 

[Heec^ived March 31st — lead April 

Among the novelties obtained by the eoilectora working under Dr» 
King’s supervision in the Eastern Himalaya since the publication of 
tiie first volume of Six’ J. D. Hooker’s Flora of Briiish India, one of the 
most interesting and elegant is a small species of Meconopds collected 
in two localities near the Xepa! frontier in 1888 . Seeds of this plant 
wei’e sent by Di*. King to Eui’ope in that yeax*, but unfortunately none 
of the niimei’Oixs foreign correspondents of the Royal Botanic Garden 
appear to have succeeded in raising plants, and though the species has 
been carefully looked for since, it has not again been met with. When 
it is at length obtained it is likely to prove a. very acceptable addition 
to Eux’opeaii and N’orth American horticultuX’e, It lias been the writer’s 
intention for some years to publish the I’esults of a ciutical study of 
tlie Indian Papaveracem, but the pi’essiire of nxoi’e iii’gent duties has 
hitherto prevented the completion of his notes. As, liowevei’, members 
of the Society and others, in annually incimsing numbei’s, make tours 
in Sikkim, it seems bettei* no longex* to defer the publication of a des- 
cription of this species so as to make its recognition possible to those 
who — and all who can use the work should — take with them on their 
journey a copy of the Flora of British India, To the biief diagnosis, in 
which its place among the species described in that work is shewn, a full 
botanical account is appended. 

J. II. II 
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D. Prain — a new speciesr.of' Meeonopsis. 

MEOONOPSIS ViairiEE. " 
imor. Brit IncllllS.) 

Scapes radical, one -flowered* 

f Leaves pinnatiseeL - .■ 

1. Meconopsis BELLA Fmm ; quite glabrous* 

Alpij^te Himalaya: Western ■■■Sifeldm and Eastern Nepal; alt. 
12-14,000 feet ; Hr. / 

Hoof stoat, fusiform ; neck clotbed with sheaths. L.eaves many, 
2-4 in.' long, petioled, ■ 2-3-Jiigately imparipimiatisect. Scapes slender, 
^numerons, glabrous. Flotvers 2-3 in. diam., pale blue. Feials 4-5. Ovanj 
globose, style short, stigmas 5. Capsule ohoYou\ io*; seeds with 
lax reticulated testa. 

t t Leaves stihentire m* entim^ 

1. M. siMPLiciPOLiA H./. ; softly hairy, 

2. M. HOBEIDULA H, /.§’ ; prickly. 

^ * Stems leafy. Flowers racemed or panicled, 

3. M. ACULEATA Hoyle, etc., as in “H. H. 

Mecoxopsis BELLA pommfs; glaberrima; rhizomafe miniino digito 
crasso eollo extriiso et vaginis folionim anni aiitecedentis restito ; Jhliis' 
omnibus radicalibus longe petiolatis, glabris; petioli iiiargiiie ad basin 
versus in vaginam membranaceani dilatato; lamiiia circiimscriptione 
ovato-lanceolata, 2-3-Jugim inparipiniaatisecta, segmmitis 3-partitis 
lobulis ovato-obtusis j secipis numerosis gracilioribiis, simplicibus 
l-floris; majiisculis coeimleis, petalis 4-5, staininibus 

CO (circa 80); ovario ovato, placentis 4-5, stylo distiueto, stigmate 
radiatim 4-5-lobo ; capsiila substipitata, obovoidea; sominlbus nunierosis 
testa laxa reticulatis et pseudostrophiolatis, embrjone basilari parvo. 

In Himalaya orientaii: Sikkim, in traetu Jongri apud Pe-klong4a, 
circa 12,000 p. s. ni., et in Njegu ad fines Napaliaj orientales, J^OOO 
p. s. m., Kingli mercenar. / In menso Julio floret. 

EMjaomate 12 cm. longo, hoc 1*5 cm. crasso, parte subaerio plus 
quam 2 cm.; foliorum, iis CoryiMuIeptocaiptc petiole 0-lu cm. 

longo, lamina 2*5 cm. ionga hoc 1-1*5 cm. lata, lobulis 5 mm. longis hig 
3 mm. latis ; scapis 6-10 cm. loiigis ; sepalls 12 mm. loiigis, his 8 mm. 
latis, ovatis; petalis 30 mm. longis, his 20 mm. latis, ovirto-rotundatis* 
staminibus filamentis filifomnibus 6 mm. longis glabris, antlieribus 
(esp. sicco aureis) 2*5 mm. longis, vix 1 mm. latis, obloiigis; ovario 
5inm. longo, stylo 3 mm. iongo I capsula niatura 15 mm. ionga obpy- 
rifomi in stipite 4 mm. longo attenuata ;■ seiiiinibiis i*25 mm. lomns 
^3. mm. Mis. ^ 

Nulli speciei Mecompdik adhnc doscriptso areto affinis. 
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Fovicias Indices Till. Some additional species of Coiivolviilacese.— 
By D. Prain. 

[Received Mar. 31st Read April 4tli.3 

It, is now .iiearljT' eleYen years since the account of 'tRe Indian species 
of this order by Mr. 0. B. Clarke, was published '(Mora of British India^ 
iv., pp. 179-228: Jtme^ 1893). In this interval, some forms new to the 
area dealt with in the Florey including a few that appear to be new to 
science, have been .reported from various localities, chieliy, however, 
from British Indo-Oliina, and from Malaya. ' 

Having heen directed by Dr, King to re-arrange the Indian mate- 
rial of the order preserved in the Calcutta Herbarium, in such a manner 
as to incorporate the new material as nearly as possible on the lines of 
Mr. Clarke’s account, the writer, while doing so, has drawn up, as he 
did in the case of the Lahiaimi descriptions of all the species, whether 
new to science or not, that are new to the Indian area, with a view to 
their presentation to the Society, in the hope that they may prove use- 
ful to members who require to use the Flora of British IntUa in the field. 
As on former occasions, the descriptions have been made as nearly as 
possible hr the style of those of the 'Mom. 

Of the majority of the forms which have been previously de- 
scribed, but which are now for the first time I'oported as Indian, and of 
all the forms that are now being described, as the writer believes, for 
the first time, examples have bee?ii sent by Dr. King, Superintendent of 
the Royal Botanic Garden, to Mr. Dj^er, Director of theEoyal Gardens, 
Kew, for favour of comparison with the Indian material in the great 
national Herbarium there. In this way it has been made certain that 
none of the species now deseiabed as new exist under older names in 
the two Herbaria of Kew and Calcutta, which are the most richly endowed 
with Indian specimens. 

The writer would w’ish to convey his thanks to Mr*. Dyer, the 
Director, and to Dr. Stapf, the Assistant for India at Kew, wdio made 
the necessary comparisons, for their kindness in affording him the 
assiuunce required to render the validity of these species probable, 

L ERTOIBE Roxb. 

16, Eeycibe I’EorEXSis Pra/i^. , Erjcibe panicukta Boc?6* var. peg^ 
uensis : Clarhs Flor, Brit. Ind.^ iv, 380. E. glaucescons Knrz^ For. Fhr. 
BriL Barma^ ii, 214 mpari^ not of Wall. 

Besides the points alluded to by Mr. Clarke, this plant is distin- 
guished from F. panwulaia Eoxb., by the much larger fruit and by the 
margin of the corolla, wliich is white, not yellow, being uaduiate 
only, not finely crenulatc. 
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CHim0Ofa! comm Abbacak; Pmin! FEm:.Eufz! TmkB-^ 
SEBiM, common. Andamans; Coco Islands. Prctm/ Sontii Andaman; 
common. Nicobaes; Knrz ! 

Tliis plant appears to take tlie place o£ W. tliroiigliout Soutli-western 

Indo-Clniia. This coBStitntes, by his specimens, tlie major part of A;. 
oi Ui\ KurZi ill the Forest Flora of British Burma* 

2. Erycibe EXPANSA Wall^ Brjcibe (iovi^QQZ> Ktvrz^/ For. Flor, Brit, 
Bimna^ ii, 21 S in ^art not of Walt 

Add to localities, of F. B. L: — Maday Peniksdba ; Kedah, OmiUyii, 

2128! 

Blowers pinkisli'wbite {Curtu}. There is no example of WulL Cut, n. 1337 
(Erycthc coriacca Wall) at Calcntta; Mr. Knrz Inis idcntiHed with that species 
both Wall. Cat,j\. 1331 (the type of E, erqmnsa) and Heifer 5879 {E. fermyinom CTrit’. 
K. D.), hence the discrepancy between his description of E, coriacca ^ and those of 
Choisy, and of the i\ B, L ' ' 

S. Ertcibe subspicata Walt Erjeibe paniculata yah. sttbspicata, 
Cliomj^ Sc. A'aL 2, i, 222 and BG.Frodr. ix, 461. Eiycibe pani- 
culata Kurz^ For, IPlor, Brit Btmna^ ii, 214 , of Boicb. 

Add to localities of F, B, L : — 

Bootan ; alt. 2000 ft., King's collector ! Upper Assam ; Aklia Hills, 
King's collector ! Goiagliat distinct, Jetikhs ! Mmin ! Texassebim : 
Brandis! Parish {T)i\ in litt.). 

This is certainly, as Choisy and Kurz indicate, aiid as Mr. Clarke admits, very 
near B, paniculata Roxb. The writer, how’evex*, agrees %vith 3fr. Clarke in consi- 
dering it quite distinct.* The flowers and fruits in tiiis species are larger 
than in B, panmdata, the flowers being larger than even in E, ‘peyucnm. The 
lobules are more deeply erose than in E, paniculata ^ much more so than in E, pegu^ 
ensis, 

4^. Erycibb angulata Prain ; branclilets angular pubescent, leayes 
obovate, base ciiueate ox' rounded, apex shortly acuminate or rounded 
sometimes deeply emarginate, coriaceous, glabrous, lateral nerves visible 
above, distinctly raised beneath, cymes in axillary and terminal racemes. 
Erycibe paniculata Mig,^ Flor* Imt But 248 ; mi of Moxh. 

Malay Pjbxixshla; Perak, Larxit, lui'P&'fZnr n. 7379 ! JDiJong, &orZe- 
eUni n. 1816 ! Distrxb. Sumatra {Teijsmanu Ilort. Bog. n. 3682 !) Java 
(Ktirz /) 

A I’obust scandeut shrub {Bcoviechtni} or strong creeper (‘^over I(X) feet,’* Kunriler) 
with stem 4-^ in. diam., brandies terete glabrous, ultimate branchlets migiilar rusty- 

* Squally distinct appears to be a species collected in New Guinea by llcllwh^ 
(n, 87 ex Mus, BoL Bml,) and by Forbes (ii. 439), This has flowers much as in 
S, punieidatai but the racemes are shorter, the fruits smaller, and the leaves ovate- 
'acute' with rounded bsases and petioles ■■|-i 'in. long, wieck smaller {1|-2| in. 'by 
J-i in.) and more thickly coriaceous. To this 5i>eciea the writer would give the 
name Brgcihe MdlwigiL This has been issued as S, panknluta from Borlla* 
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pubescent* Leaves petioled 4-8 in. by 2-4 in., lateral "^ems 5-8 pairs, raised beneath 
as in E. glomerata though not so prominently (and not as in that species impressed 
above) secondary veins indistiuct ; petioles | in,, rusty piiberulous. Cymes with 
angular rachis clothed witli dark-red tomentum, axillary 1-6 in. by l-l|- in,, termi- 
nal 7-10 in, long, with at times floral leaves interniixed. PcclkeU in. Seixih 
orbicular, outer stcllately rusr5'' tomentose, inner ciliate. Corolla white, lobes spread- 
ing I ill., inrerlobular portion hirsute externally, lobules glabrous, ovate-oblong, 
margins slightly undulate. Berry not seen. 

This very distinct species is the Erycihe pamculata of Micpiei’s Supplement 
from Sumatra, as the examiile of Tejsiimnn’s gathering from Daiioh TJaloii, Blocrie, 
preserved in the Calcutta llorbaiium, shows. It also occurs in Java. 

6. Ehyciobi MAhACX'KXSis Clarie. 

Add to localities of F. Ih L : — ^ . 

Malay Pknixscla : l%*ak, 2196 ! lumsiler 'M80 1 35751, 

Penang, Maingay 1154^ ! 

Berry purple When mature. Corolla tube very much shorter than in E. pa/a’ca- 

lat(U 

7. Euycibi: Piukcei WalL 

Add to localities of ib II. L 

SiNGAPOKB, ! Iliilleit ! Add to distribution ; Sumatra (Furhes 
11.1826!). 

The phmt that is known in the Bukenzorg garden as Erycibe tomeniosaBl. m 
this species. The Hert. Jhv^or. identification is most probably accurate, in which 
case Blume’s naitie {Bijdr. 10-18) will replace WaMich% more recent one. 

8 . Ekaxube GKiFFrrim Cktrl^e, 

' : Add to localities of P. P. L 

PenaxG; Ct a luUchaml liO ; Curtis 1811' Kmisikr, Mo8 1 

Corolla wa.vy cream-yellow, lobes very narrow, spreading I in,, interlobular portion 
densely red-pubcHcent cxiernally, lobules small, glabroits, narrowly oblong, obliquely 
cut, acute, divergent 

11. Euycibe olomeeaia Wall. 

A small tree, 10-20 feet high, with strong straggling , shoots; flowers creamy 
yellow, “with strong odour of unripe (FrouMoch) Corolla lobes broad, 

spreading lin. ; interlobnlar portion rasty-piibesceiit 'external^, lobules ovate, 
margins ©rose throughout. 

The cotolla is much like that of E. coriacca vae. fragfamj but the lobules arc 
broader and are eroso inateac! of istoreJy uiidukte. 

It is still doubtful if this be the same as Blumc’s E, glomerata, Aliqiiel says 
it is not; but thcfre Is no example of MiqueTs plant {Zollinger n. 706) at Calcutta, 
nor is thei'o any Java specimen here that will suit Aliquelk description, or that will 
match wuth Walllclds plant. Blame’s description is quite inadequate. 

12. Eetcibi aexea Fraini braucblets round, densely rusty-tomeu- 
tose, leaves quite glabrous, narrowly oblong or elliptic to an obtuse apex, 
base cuneate, very coriaceous, nerves impressed on boili surfaces, cymes 
|-3|in,, minulely closely rusty- tomentose. 
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Malax Peninsula : Perak, at 2,000— 2,500 fi elev., Ifw^&'^Zern. 7337 !' 

A very lar-ge climber, 100~150 ft, loBg, 2-3 in, diam/’ (KunsUer}* Leaves 2|— 5 in, 
by 1-2 in., sliming, often blistered beneath; lateral nerves 5-6 pairs with a distinct 
marginal nerve, secondary veins also distinctly impressed especially beneath, petiole 
1- in., or less. G^mes axillary 3~20-fld. pedtincles and bracteolate pedicels( | in long) 
rusty close-pnbescent. Sepals orbicular, closely brown- tomentose. Corolla lobes 
spreading in., pale yellow ; interlobular portion pale-brown tonientose externally, 
lobules ovate-oblong, margins undulate. Berry not seen. 

Allied to Brycihe coriacea, but with smaller and more coriaceous leaves, and with 
fiowers more like those of B. glomerata. The leaves when diy are of a coppery red 
colour, 

3. Eryoiee praegipua ; brancMets roixnd, quite glalbpotis ; 

leaves very coriaceous, nerves obscure on both surfaces, long petioled, 
narrowly elliptic, attenuated to both ends, apex obtuse ; cymes axillary, 
small lax few-fld, 

Penano : Government Hill, Guriis n. 911 ! 1273 ! 

A large climbing shrub, branches round. Leaves l|-3 in, by l-H- in., all 
nerves quite obscure; petiole ^ in., glabrous. Cymes ^ in. 5-8-fid., minutely ad- 
pressed pilose, pedicels bracteolate, | in. iScpals orbicular, outer minutely, inner 
densely, closely rusty pubescent. Corolla lobes very narrow, spreading -I in. ; inter- 
lobular portion rufous pubescent internally and externally ; lobules small, glabrous, 
narrowly oblong, subacute divergent. Berry coriaceous rough, ovoid, f in, long | in. 
across, pointed. 

This species is not easily differentiated from Erycihe Mamgayi--of which 
there is no specimen at Calcutta — by the somewhat incomplete diagnosis of 
the F* B, L All the characters given for E, Maingayi apply to E, praecipim, except 
the explicit one of ‘hahy innovations ’ and the implication that its secondary 
nerves are distinct. E. Maingayi is, however, said to appear to be allied to E» 
Frincei — an alliance by no means marked in E, praeciptuu This, coupled 'with the 
fact that JE. praecipuu has been distributed by Mr. Curtis as comcea, and that 
Br. Sfcapf informs him that the plant has been associated (though not identified) 
with jB. coriacea at Kew, assiu’es the writer that it is distinct from M. Maingayi, 

E. coriacea is a species founded on Wall, Cat, n. 1337, from Chittagong, a plant 
that has apparently been lost. It was seen and described by Choisy (Ann, Sc, Nat, 
2, i, 224*}, but it is not present now in the Wallichian type Herbarium, or in the 
Herbaria at Kew and at Calcutta. But Choisy considered E, frograns, Wall. (Cat, ii. 
1336) con-specific with comcca ; whence w© may infer that the flowers of H. 
fragrans are similar to, if not identical with, those of E, coriacea. 

In E. praecipaa the coi*olla lobes are long and narrow, with small divergent 
auriculate lobules, as in E, GriffithUy m.^ to a less degree in E. Stapfiana^ while the 
interlobular portion of the corolla lobes are densely pubescent within as w^ell as 
without. In E. fragrans the lobes are short and wide with large ovate over-lapping 
lobules, the interlobular part of the lobes being glabrous within as in every other 
species of Erycihe in the Calcutta Herbarium except E, praecipua. 

Had this character been present in the lost E, coriacea, Choisy would never 
have united with it WalHch’s K. /ragmws ; unless the same character is present in 
tlie corolla of E, Maingayi (which has not as yet been described), this alone should 
be sufficient to distinguish E, praeciptm from all the hitherto described species of 
Erycihe^ 
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14. Brygibe Stappiana Train ; branclilets roiind glabrous, leaves 
large usually elliptic or obloxig, narrowed to a cnneate or narrowly 
truncate base, apex shortly blant acnminate, sometimes narrowly lan- 
ceolate, coriaceous, glabrous paler beneath, lateral nerves raised beneath, 
cymes in axillary clusters, 

Malay Peninsula: Perak; at considerable elevations, 300-3000 
feet, Ktmsthr^ 4015 ! 4115 ! 7784 ! ScortecMni, 1793 ! Tenasseeim Parish ! 

A shrulbby or slender climber, mncli branched. Leaves 4-7 by 2-3 in. oblong 
or elliptic in all the Perak specimens, narrow lanceolate 4| by If in. in Penasserim 
ones, lateral neryes 4-6 pairs, obliquely ascending (the lowest pairs extending more 
than l-way along the margin) visible above and raised beneath, secondary veins 
retie iilately raised beneath inconspicuous above, petiole 4- in. glabrous. Cymes •|-2 
in. long, in fascicles of 4-9, from an axillary woody protuberance, 5-20-fld., peduncles 
densely dark-brown tomentose as are the bracteolate pedicels in. Sepals 

oi^bicular densely brown-tomentose. Corolla lohe^ narrow, spreading | in,, waxy 
white within; interlobular portion very dark-brown tomentose externally, lobules 
narrow divergent, slightly crenulate along the obliquely truncate apex. Berry ovoid, 
I in. long, 4. ill. diam., densely clothed with a fine dark-brown velvety tomentum. 

A remarkable species, well characterised by its leaves, which bear a striking 
superficial resemblance to those of Casearia maorocarpa, and by its velvety epicarp, 

15. Eeycibe pestiya Train ; hranchlets angular, sparingly i^uhes- 
cent, leaves rather long petioled large thinly coriaceous glabrous, elliptic 
or oblong, base cuneate, apex long acuminate, lateral nerves distinct on 
both surfaces, especially beneath, cymes very short, few-fld. 

Malay Peninsula : Singapore, n. 624 ! Perak, Kimstlern, 

6445! 

A small tree (JECullett) or creeper, 60-70 feet long {Kmistler) branches grooved or 
angular. Leaves 3-6 in. by 1|-2| in. dark green, lateral nerves 7-9 pairs, secondary 
veins invisible, petioles Cymes axillary many-fid., peduncles in., x'usty 

pubescent; pedicels bracteolate rusty pubescent 4 hi. Sepals rusty pubescent 
orbicular. Corolla lobes broad, spreading | in., pale greenish white ; interlobular 
portion brown tomentose externally, lobules ovate, margins deeply erose throughout. 
Berry not Bern* 

Resembles most closely B, alUda, but differs very markedly in tomentum, 
ill size of flowers and in shape of corolla lobules. A very distinct species. 

16. Eeycibe albida Train; hranchlets round sparingly pubes- 
cent leaves very large elliptic or narrow oblong shortly attenuated at 
both ends, coriaceous glabrous pale beneath, lateral nerves visible but 
not raised on both surfaces, cymes veiy short, few-fld., flowers large. 

Malay Peninsula: Perak, 7373 ! ScortecMnL Puno*ah, 

Curtis n. 2947 ! 

A shrub (Scorfechmif Curtis) or small tree (Kxinstler) 10-20 feet high, erect, 
much spreading. Leaves 7-12 in. by 3-5 in., dark green above waxy pale greenish 
yellow beneath (Kunstler) ; lateral nerves 8-9 pairs, secondary veins invisible, petiole 

in, Cymes axillaiy 6-8-fid., peduncles in., flowers nearly sessile with 3 
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slightly rusty piihescent bracteoles at the base of tlie calyx, 0e|)a2:a subglabrous 
pale waxy green (Kimistler) orbicular, margins ciliate. GoroUa loheB narrow, spread- 
ing II iin white j interlobular portion rufous externally, lobules oblong obtuse 
slightly creuulate at the apex. Berry not seen. 

T very large leaves pale beneath, the large flowers with nearly glabrous 
calyx and the erect habit render this species very distinct from any of the others 
here described. 

2. EIVEA Choisy. 

1 . Eiyea ow(kTk Ohoisy^ Gonwlv* Or* 27, t» 3 and 1)0. Pro 
1X5826; Siveet^ EorL Brit, ed. iii, 481; Wight m CMc. 

Wist viii, 1*79,1. 5, £. 1 ; Jil t 268 his, f, 1, and Ic, PI t. 1336 ; 

Balz. Gihs., Bo7)ih. FI. 168. 

VAU. typica Glar'ke, Flor. Ind. iY, 183 (excl syu. Uoxh., Walt, Earn. 
Sxmet and Brand.). OonTolvulns candicans Both., Nov. Sp. 106 ; Boem. 
^ Schult, Syst iv, 273 and 790 ^^o^o/ 8oknc2. llpomcea fastigiata], 
nor of Eottl, Willd., Wall and Boem. Schult., I c. 302 [Bivea 
Jiypocmteriformis']). Lettsomia ornata, Wall inBoxh. Flor. Ind., ed. 
Garey ^5" Wall ii, 86 in fooUiote (not of Boxh.). A slirnb with climb- 
irio* stems and orbicular-cordate leaves, densely silky tomentose beneath, 

acute sepals and mostly 3-fld. peduncles. 

Deccan Peninsula; common in dry jungles, &c. Ceylon; in the 
hotter parts of the island. 

There is nothing to add to Mr. Clarke’s excellent description of this plant, which, 
as he remarks, appears strictly confined to South India and Ceylon. 

Yar. Griffithii Olarhe, Flor. Brit Ind. iv, 183. An erect stout shrub 
with branches at length twining, leaves renif or m, rarely orbicular- 
cordate sparsely grey-hirsute beneath, sepals obtuse, peduncles mostly 
7-fld. Lettsomia ornata Boxh. Eort. Beng. 13 ; Flor. Ind., ed. Carey 
^ Wall, ii, 86 (text) and Flor. Ind.i, 496. Argyreia ornata Sweet, 
Eort. Brit. ed. ii, 373 ; Brandis, For. Flor. 343. 

Sub-Himalayan region, from the Sivaliks to the Sikkim Terai : 
common. Sivaliks : Falconer ! Oamhie .'Dehra Dun : Vicary ! Nepal Terai 
IVallich 1369/1 ! Sikkim Terai at Jhenaikuri, at Tukida Jhar, and in 
the Sivoke Sal Forest, Gamble. 

A complete account of the synonymy is given here as it is almost certain that 
these two plants, first clearly differentiated by Mr. Clarke, are really specifically 
distinct. The specimens in Griffith’s Herbarium are from the Eoxburghiau plants 
of the Calcutta Botanic Garden. Koxburgh originally got the seeds from General 
Hardwicke who collected largely in the Western Himalayas and along their base, 
but did not, so far as can be ascertained, collect in Southern India. In any case 
the plant figured by Roxburgh in his Ic. Ined., and descxdbed by him, is not the 
South Indian but the Sub-Himalayau plant. It is to the latter that RoxburglUs 
trivial name of ‘ornata’ ought therefore rightly to belong 5 but as its application 
to Both’s OonvoluluB candicans has now become stereotyped, it will be necessaiy to 
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allow the name Bivea ornaia Choisy, to continue to designate the plant from Southern 
India^ and be preferable to name the North-Indianone jKt'uea Boxhurgliii, Convolulus 
Tarita Ham. (WaZJ* Catu, 2253) isnot at Calcutta} the plant was collected at 
Monghir : if it really be this species, it is probably not from a wild plant j the only 
Rivea reported, since Dr. Buchanan-Hamilton’s time, from the Monghir Hills is R. 
which is common throughout Behar. 

8. ARGYREIA Lour. 

3 K Argybbia yenusta Ohoistj, Gonvolv. Or. 36, and JDO. Frodr. 
ix,, 330 ; leaTOS ovate cordate, obtuse or acute, glabi’ous above grey 
tomentose beneath ; corymbs pedixncled dense ; bracts naiTow oblong- 
obtuse with a few ovate-acute larger intermixed, and usually one or two 
foliaceous lai'ge ones at base of corymb ; corolla sparingly hairy without ; 
beiTy brownish, fruiting sepals lanceolate-refiexed. Axgyreia argentea 
VAE. venusta Clarke, Flor. Brit. Ind. iv., 185. Argyreia zeylanica vab. 
hirsuta Ktm, For. Flor. Brit. B^irma, ii., 215. Convolvulus festivus 
Wall. Gat. n. 1414 {not Ai’gyreia f estiva Wall, FI. As. Far). 

Bengal : Faridpur, Clarke. Bubma: Pegu, McLelland, B. Scott! Ava, 
WalUch ! Mandalay, etc., King*s Collectors ! common. 

A large climber. Leaves usually 3-4 in. diam. (lower leaves sometimes as 
much as 7 in., diam.) quite glabrous above at ail stages ; petiole 2|-4 in. long. 
Peduncles 2-4 in. ; corymbs rather large ; bracts usually f in. by f in. Corolla 1| in. 
to If in, long, tubular funnel-shaped, If in. wide at mouth} white or pale purple. 
Berry J in. diam., globose, very hard and tough ; sepals ultimately exceeding | in., 
in fruit coriaceous deflexed. 

A very distinct species, easily differentiated from A, argentea, with which Choisy 
and Clarke have associated it, by its leaves glabrous above, its totally different 
tomentum on the leaves beneath } its longer, narrower, more reflexed sepals, and its 
smaller hard fruit. 

5. Argybeia Hookbri Clarke. Add to synonyms of F. B. 1 . : — 
Argyreia zeylanica var. populifolia Kurz, For. Flor. Brit. Burma ii., 215. 
Lettsomia ? Kui’zii Clarke, Flor. Brit. Ind. iv., 196. 

Add to localities : — 

Nepal : 8 e 7 illy ! Assam ; Goalpara, King*s Collectors / Burma : Chin 
Hills, Frazer / Pegu, Kzirz ! Andamans : Coco group, common, Prain ! 
South Andaman, common, F. H. Man I Xing^s Collectors ! 

6. Argyreia splendens Sweet. 

Add to localities of F. B. L : — 

KTaga Hills: Clarke, ColleU I 

7. Argyreia Championi BeniTi.,Fl. Hong-kong, 236 (2861). A. 
obtecta, Clarke, Flor. Brit. Ind. iv. 186 (1883). Oonvolvuiua obtectus 
Wall. Cat, 1416. Rivea ? obtecta Choisy, Convolv. Or. 28 and BG. Frodr. 
ix„ 326. Lettsomia Championi Bth ^ Hook.ff Gen. FI. ii., 869. 



90 


D. PraitL-— Some additional species of Coiivolvulacece. [^<5* 2 

VAB. typica. Add to localities of F* B. L : — 

Buema : Karen Hills, Mason / Shan Hills GoUeit / Pegn Yomali, 
/ Anbamans r Coco gro Frain ! Malay PehinsulA : Perak, Scorte- 

cliini! : Ohin^^ 

TAB. oktusifolia. Add to localities 

Akdamans : Port Blair, very connaon ; F. S. Man / Mingus Collectors ! 

This species, nearest to A, sjpilendmSf is well distinguished By the marks indicated 
by Air. Olarke. 

The two varieties are perhaps hardly separable, the original specimens of 
-4. G'}ia7npioni, from Hongkong, which is not separable from Wailioh’s Oo?aJo^?ju/'?is 
ohtectuSf being intermediate as to form of leaves between the two. The leaves in 
the first variety (which includes here all forms with acute leaf-apices) vary in size 
from 3 by li in. (in WalHch’s), or 3 by 2 in. (in Bentham’s] original specimens, to 8 by 
3| in. in some of Kurz’s (from the lower part of the plant) in Pegu specimens, and 
in shape from elliptic-oblong (which is usual) to snhlanceolate in some from Tenas- 
serim {Gallatly, 557) and Kedah (Otw’tia, 2582). In Gallatly’s specimens, however, 
leayes of the usual type occur on the same branch with the narrow ones referred 
to. The base, moreover, which is usually euneate is sometimes rounded, especially 
in the Pegu, the Karen, and some of the Tenasserim specimens j but the same 
branches hear leaves of the ordinary type. Similarly, in the Andamans, branches 
of VAR. olhiiiifolia (which here includes the forms with apices of leaves obtuse) 
bear at the same time some leaves with acute tips. 

Both varieties vary in degree of tomentum, especially on the upper surface : 
those from Pegu, the Karen Hills, the Coco-group, and some, but not all, from 
Tenasserim and the Andamans being glabrous above j the othei’s (including both 
WalHch’s & Bentham’s types) are sparsely hirsute. The tomentum beneath is 
nsnally brown, but is grey in the Hong- ICong plant, and in that from the Pegu 
Yomah. This closely resembles in flowering calyx and in foliage 7nollis 

Ohoisy, from Java, and from Sumatm (Teysmann, n. 4332, Hort. Bogor.) wliicli has, 
however, a very dilferent calyx (sepals sub-connivent) in fruit, 

22. Abgyeeta Daltobi OZar^e. 

Add to localities of J’. B. 

Madras pRESY : Ganjani, at Kukubahi, alt. 500 ft., and in R^ampa 
State, alt, 2000 ft., Gamble, n. 18766, 15995 ! 

dh. BLINKWORTHIA Choisy, 

Erect or scandent or trailing shrubs with slender brancheB. Leaves 
oblong or elliptic sparsely strigose beneath. Flowers axillary solitary 
involucrate, pedicels short, usually four-bracteate, bracts small coria- 
ceous. Sepals sub-orbieular sub-equal coriaceous, slightly accrescent. 
Corolla campanulate waxy-.’white, limb very slightly lobed. Stamens 
included ; anthers oblong. Ovary 2-celled, Burrounded by a prominent 
tubular disc ; loeules 2-ovuled ; style filiform, stigmas 2, sessile globose. 
Fruit indehiscent, baccate, 4-1 seeded. — Species 2, Indo-Chinese. 

1, Blinkwoethia hrmoimn Ohoisy, Gonvoh. Or. 48, t. 6 and DO. 
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Frodr. ix., 354; erect, Ibraiiclies Bumerous slender, short, rigid; flowers 
longer than the leaves, bracts narrowly oblong, pedicels very short. 
CoU, ^ IlemsL^ Joimi, Linn, Soc. xxviii, 94, 1. 15. Convolvulus iycioides, 
Wall 1390. 

Burma : Kyauk-Taloong, WalUch! FegnYomdAi, Kurz! Meiktila, 
.^Tagoimg, Up-slay, J. Anderson ! Pienmona, King^s Collectors! 

An erect busli, 6-10 feet j ultimate branches straight, virgate, 2-10 in. ; leaves 
numerous l-f in. by in. glabrous above sparingly lihsute beneath, as are the 
branches, peduncles and outside of the bracts; pechmcles | in., bracts I- in, long; 
pedicels 0-|- in. Sepals | in. (fruiting ^ in.) , diam., glabrous, as are the pedicels. 
Coro^ht f in., white. Berri/ 1 in. diam. 

2, BhiNKWOBTHiA COKVOLYULOIDES Pmm ; climbing or ti’ailiiig, 
branches few slender long flexous; flowers shorter than the leaves, 
bracts ovate-oblong, pedicels distinct, 

Burma : Kend at Pra^rer Myingjan Prater 

A climber, over 40 feet long (Kendat specn.) or a prostrate creeper (Myingyan 
specn,), ultimate branchlets 10-18 in.; leaves spai'se l|-2 in., by in., glabrous 
above sparingly hirsute beneath, as are the branches, peduncles, and bracts externailyl 
peduneles in. Sepals in. diam. (in fruit I in.) glabrous, as are the pedicels. 
Corolla f in. campanulate, white. Berry ^ in. diam. 

This has distinctly larger leaves, bracts, sepals and fruit than B. Iycioides^ 
tliough the writer would not on these grounds alone claim for it the rank of a species. 
The habit, however, is too digeverent to admit of its treatment as a mere variety. 
This is not a case of what is under ordinary circumstances an erect shrub becoming 
a climber tinder suitable conditions ; the field-notes made by the Calcutta Garden 
collector show that even when deprived of support this remains a weak, slender, 
prostrate species. 

4. LETTSOMIA Eoxb. 

The difference between Argyreia and Lettsomia consists in the ovary being 
completely 4-celled in the former, only 2-celied in the latter; not infrequently, 
however,. a partial dissepiment is found at the base of the dell in Lettsomia i the 
fruits are in both genera indehiscent. 

In Ipomoea (§§ Batatas aud QiiamocUt) the ovary is, as in Argyreia^ completely 
d-celled; in Ipomoea {§§ Oalonyction, Aniseia^ and Buipomoea) the ovary, as in 
Lettsomia, is 2-celled, while in many of the species of Exiipomoea the same partial 
dissepiment is found at the base of the cell. If, therefore, Ipomoea is to retain 
within it those plants of both classes where the fruit is dehiscent it seems essential 
that the plants of both classes where the fruit is not dehiscent should be included 
in one widened genus Argyreia. Choisy in his monograph of Cotivolvulaceae 
{DC. Prodr. ix,), includes Roxburgh’s Lettsomia in Argyreia ; but breaks up Ipomoea 
into as many genera as there are now recognised sections. Bentham and Hooker, 
{Genera Flamtanini, ii.) on the other hand, recognise, and it seems veiy justly so, a 
widened Ipomoea whjch includes all of these, but separate Lettsomia from Argyreia. 
The opinion that Lettsomia and Argyreia deserve to be re-united has been formally 
expressed by Collett and Hemsley {Joiir^. Linn, Soc, xxviti, 95). With that opinion 
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fclie writer quite agrees. Whether it he accepted generally or not, it is certain that 
any system of arrangement of the ConvolvulacecB which recognises Letfsomia as a 
genus apart from must of logical necessity rehabilitate the various sections 

of ipowoea as separate genera. 

Sob-genus 1. Eulettsohia laxiplora Pram; leaves eordate 
mucronulate sparsely adpressed-liirsute, ultimately glabrescent abovej 
rather thinly grey-tomentose beneath; peduncles long round whiter 
tomentose; corymbs many-M. lax axillary or arranged in large terminal 
panicles ; bracts small lanceolate obtuse deciduous, outer sepals ovate, 
inner lanceolate rather narrower, all externally densely patently grey- 
hirsnte. Argyreia lax iflora Pmm 31^5. 

Upper Burma: Ava, Wallich (Gat. m id62 in pari) ! ISgy^h. Kjxin, 
J. Anderson! Chin Hills, King's Gollectors! Shan Hills, frequent, King's 
Gollectors! 

Scanclent, branches closely white- tomentose j leaves 1|“2| m. long, 1-1 1 in 
across; petioles |-1 Hu., peduncles 2-4 in.; corymbs 4-12-fld. pedicels i-| in, ; 
bracts in. Sepals | in. long, outer inner in, wide. Corolla ^ hi,^ narrowly 
tubular below campanulate above, purple, hirsute externally. Stamens exserted. 
Capsule I in. red, as are the fruiting sepals within. 

This species is a member of the group to which Lettsomia aggregata (Argyreia 
aggregaia^ Ohoisy), JD. mtjsorensisj and X. lella belong. The corolla is exactly like 
that of X. aggregata, the calyx is almost like that of X. hella. From the former it 
differs in having small bracts, from the latter in having long peduncles : from botli 
it is distinguished by its lax cymes. From L. 7nysore7ms it is distinguished by its 
inner sepals being as long as the outer. 

3. LeTTSOMIA BELLA 

Add to synonyms of P. P, J. 

Argyreia tomentosa Ghoisy var. cordata Ghoistj, DG. Frodr, ix., 33.3 
Convnivulus multibracteatus Wall. var. jS cordata Wail. n. 

1408//?. Convolvulus vestitus TFaZL Ca^. n. 1411. 

Add to localities of P. P. Z : — 

Nepal ; Wallick I Ganjam : Baibali, Gamble ! 

4. Lettsomia bragteosa Glarhe. 

Add to description of F. JB. I. : — 

Corolla 1| in. long, campanulate ; stamens included. 

Add to synonyms : — 

Argyreia tomentosa Ohoisy, BG. Frodr. ix., 333, (except as to the 
description of the corolla which refers to Lettsomia aggregata var. 
osyrensis). Convolvulus multibracteatus Wall. Cat. n. 1408/1 in part. 

Of two gatherings issued under this name by Wallich, one is this species, the 
other is Lettsomia aggregata var. osgremis. 

7. Lettsomia hirsutissima Glarhe. 
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TAB. typica; leaves ratter widely ovate-cordate, tracts obloag. 
Add to localities of P. B. J. ■ 

V ' :IJbper 

TAB. Collettii Pmw ; leaves narrower, bracts lanceolate. L. stri- 
gosa Colt ^ Memsl.^ Jotmz. Linn, 800, xxviii., 95, not of Boxh, 

Upper Burma ; Sban Hills at Fort Stedman, n, 5 ! 

Collectors ! King^s Collectors ! 

This differs from tlie type in tbe leaves, wMcli more x»esemble tiiose of L. setosa ; 
and in tlie bracts, wMcli are quite nnlike those of true L. hirsutissima. The in- 
fforesceiice, calyx and corolla are quite like those of the true plant, bat the corolla 
is reported in the Alaymyo gathering to be white j that of trne li. Iiirsiitissiwa i^^ 
said by Frazer to be purple. It is not impossible that this may .ultimately prove to 
be Specifically distinct. 

What appears to be a third variety of this species is reported (bnt 
in fruit only) by our native collectors from tlie Ruby Mines District. 
The bracts in this plant are as in var. typica^ but the tomentmn is as 
in L, setosa* 

8. Lettsomia STEiaoSA Boxh.^ Flor, Ltd, ed. Carey Wall, ii., 80 
(1824), not of Hort, Bencj, 13 ; Clarice^ Flor. Brit, Ind, iv., 198 (excluding 
the Java plant and the synmiym L. capitata Miq,) Ai’gyreia capitata 
Arn., ex Choisy, Convolv, Or. 41 [1834], and JDG, Prodr, ix., 332 (in part); 
KurZf For. Flor, Brit. Burma^ ii., 216 (in part), Ipomoea capitata Boem, 
^ Bchult. 8yst, not of Ghoisy, Convolvulus capitatus 

Vahlf 8ymh, hi., 28 [1794]. 0. capitiformis Lamh, Fncyc. Meth,, 

Suppl. hi., 469. 0. strigosus Wall, Gat, 1365/1, 1365/D, 1365/E partly. 

Add to localities of F. B, I , : — 

Chittagong : Kodala Hill, etc., common, King's Collectors ! Burma : 
Arracan, at Sandoway Marcgrave ! Pegu, / Shan Hills, common, 
King's Collectors I Andamans : Coco Islands, Pram/ Distbib. Yunnan 
(/• Anderson /) 

Though less common in Indo-China than the plant described by Mr. Clarke 
as L, 'peguensis^ this is widely spread throughout Upper Burma ; it does not appear 
to extend to Tenasserim where its place is taken by L, ^pegueyisis. This forms part 
of Knrz’s Argyreia capitata — which is thus co-exiensive with Choisy’s, hut it is not 
MiqueTs Lettsomia capitata which is founded on a Java plant collected by Horsfield 
that, so far as the Calcutta specimen goes, is undoubtedly L. peguensis Clarke. 

There is no doubt, from the description given by its author, that this is ConvoU 
vtihis capitatus Vahl. Dr. Wallich, himself one of the editors of the first edition of 
Boxhurgh's Flora Indicttf admits that this, though the Lettsomia strigosa of that 
work, is not the Lettsomia strigosa of the Hortns BengalensiSj which was issued (Cat, 
n. 1404/1) as Convolvulus harhiger Wall. ; unfortunately Wallich associated with this a 
different plant (or rather a mixture of two) from Burma {Gat, n. 1404/2). One 
of these Choisy has made the type of his Argyreia harhigera (Lettsomia barhigera 
Clarke) the other has dropped out of notice as completely as has the plant that 
Wallich really intended by Convolvulus harhiger. 
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9. Lettsomia PEGUEHSis Clarice^ Flon Brit Ind.yiY., 193 [1883], L. 
stri^osa Bo^h. Sort* 13 [1814<3 ©^n ‘Woll. %% Got, Jjtth, stth* n, 1404* 

591 [1856]. Argyreia capitata Chois^, 
DG. FrodrAx. SS2 [1845] (in part and excluding yae. 0, conferta) ; Ktorz, 
For. Flor. BriL Burma ii., 216 {chiefly). Convolvulus vstrigosus Walt, 
Oat 1365/2, 1365/0, 1365/E pai*tly. Convolvulus barbiger IFcfiZ., Cat 
li04i/l, 14i04i/2 in part only. Argyreia bai'bigera Olwisy, Convolv. Or. 
42 and JDG. Protif. ix., 332 ; Brand. For. Flor. 343. 

Add to localities of F.B. L:-^ 

Malay Pbisinsijla : Peiak, common, 8 cor tecMni ii. 1628 I Kunstlcr 
n, 2622 1 8627 ! Bisteib, Java. 

Aludi confusion lias been cansecl owing to Dr. Wallicli liaving in tlie first place 
mixed in liis distribution of Lettsomia strigosa (Cat. n, 1365) that species and L. 
pef/aensis; and again in bis differentiation of D. peg'ueiisj's (Cot. n. 1404) baving 
included witli it another species whose presence has helped to obscure the identity 
of this. 

When the somewhat tangled synonymy is unravelled, we find that wdiat 
constitutes the I/ettso7ma sfrigosa of the F. B. L is really wfitliout a name, 
while the plant that Mr. Clarke has there for the first time satisfactorily differentiated 
is already provided with two names in the genuB Lettsomia. 

The name Lettsomia strigosa was in reality first applied to what is in the F. B. I. 
named Ii. pegimisis, a plant which, at the time the name was applied to it by Rox- 
burgh, was being cultivated in the Calcutta Garden from seed received from ** the 
Straits.” But to re- transfer the name to that species now (though doubtless the 
act will commend itself to pedantic purists in nomenclature) and to coin a 
new name for L. strigosa as limited in the F. B. I., would — in view of the fact that 
Roxburgh under the name has written a careful description which can only apply 
to the “ F. B. I.” L. strigosa — he, in the writer’s opinion, not only unnecessary but 
reprehensible. The name L. strigosa is better kept for the original Ooiivolvulus 
capitatus of Vahl, even though we know that its first application was to L. pegueiisis. 
The name L. capitata at all events is not available since that name was employed 
by Miqnel to designate precisely the plant that is mt Yahl’s Gonvolculiis capitahis. At 
the same time it docs not seem necessary to replace the name L. pegnmsis by MiqueTs 
one of L. capitata, though it is older by nearly 30 years than Mr. Clarke’s one and 
thongh we know that it applies precisely to L, peg-iwnsis. For it has to be recollect- 
ed that L. capitata Miq. is not the same as Gonvohndus capitatus Yahl, and therefore 
is not equivalent to Arggreia capitata Arn.— the name that -wiil have to be a];>pliecl to 
Lettsomia strigosa of the F. B. I. when Lettsomia is once more merged in Argtjreia ; 
and that though it is included in Argyreia capitata as that species has been under- 
stood by Choisy and by Kurz, it is not equivalent to the species of these two authors. 

When Lettsomia is again merged in Argyreia the Lettsomia p^guensis of tlio 
F, B. I. (L. strigosa, JBort. Beng. not Flor. Ind.) must— as will be show^n in 

the writer’s note on the next species— be known as Argyreia harhujera Choisy. 

The further question whether these tw'O plants are really specifically {they 
certainly are at least varietally) distinct is one that cannot ho raised here ; it can 
only be properly discussed by a monographer of the combined genera, though it; is 
the writer’s opinion that they should be reunited. 
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10. Lettsomia basbtgera Glarhe, Flor. Brit Ind. iv,, 194, excluding 
all the synonyms^ 

The \’^rriter lias failed to discover what this species/wMch is not represented 
in the Calcntta Herbarium , really is. The localities given are A ss am ; and 

‘‘BeitishBuema : Prome, Wallich.^^ To these Mr. Clarke has since added Manipur 
{Journ. Lhm. 8 oc, xxv., 49). The last-mentioned gathering is not represented here ; all 
of Capt. Jenkins’ “ Assam ” specimens at Calcutta are referable to other species j the 
plant collected by Wailich at Prome and issued as part of QaL n, Mf04 belongs 
to a species which, Dr. Stapf informs the writer, is not Mr. Clarke’s Lettsomia 
as represented in the Herbarium at Hew. 

Wallich’s €onvolviilus hmMger (Cat n, 1404) consists of two parts ? ris., 1404/1 , 
a plant cultivated in the Botanic Garden at Calcutta and stated expressly by Wallioh 
to be Lettsomia strigosa Roxb. of the JBforte Beiigalensis as opposed to the plant 
go named in the Flora Indka ,• and 1404/3, made up of two gatherings from Burma, 
the first from the Irrawaday Delta, the second from Prome. Of the three gatherings 
which therefore go to makeup CoivvolimUts larhiger Wall, the P. B. I. formally 
excludes two and retains only the one from Prome : Cat. n. 1404 is therefore only quoted 
in part The part which is quoted is not the first sheet, which (in the event of any con- 
fusion having occurred) must be taken as the type, and indeed only forms a portion of 
the remainder. As it is specifically distinct from the type of C. larhiger that name 
must therefore be excluded entirely from the s:ynonymy. 

Itmioot FlmrlitislarligemBo^ {Gen. Syst xv.j 262) at all. That plant is a 
native of North America and is a true Ipomoea. 

Not being Oonvolmdus hai-biger of Wailich, it cannot be ha^'higeraof 

Choisy, for thongh that author somewhat unaccountably ignores altogether Wall. 
Cat 1404/1, which is the true type of WalHch’s plant, he has written a description 
that applies only to the gathering of 1404/2 from the Irrawaday Delta which is 
the same as 1404/1 and which is, therefore, as explained in the note under the 
preceding species, precisely pcgfacwsis Clarke. 

Choisy was not unaware of the fact that the remaining gathering of 1404/2 
differed from the one to which Ins description alone applies. He speaks of it as a 
variety (thongh he does not distinguish it by name) with “ leaves hardly cordate, 
peduncles short and few-fld., and leaves, at least when adult, less tomentose.” 

The citation of Pharhitis harhigera Don as a synonym originated witli Choisy; 
who errs also in speaking of the species as coming from “ Prome ad aestuax’. 
Irrawady” whereas Wailich explicitly says irt his Oatalogue Aestuar. Irrawadi; 
et Prome;” Choisy’s citation of locality therefore reads as if he supposed that 
Prome was situated in the delta of the Irrawady. At all events it does not make 
the fact clear that Wailich has two gatherings under 1404/2, still less that these 
gatherings represented two different species. 

Since Wallich’s time the Prome plant referred to above has been collected 
on the Pegu Yomah by Kurz, and more recently still in Upper Burma and the Shan 
Hills by native collectors sent from the Calcutta garden. One of these 
latter specimens which Dr. Stapf has kindly compared with the Kew material of 
Lettsomia harhigera Clarke, he has been able to assure us differs from that 
species. Since, therefore, one part of Wallich’s Cat n. 1404 agrees with Mr, 
Clarke’s plant, it is evident that Dr. Wailich must have issued three things under 
that number, wz. 1. Lettsomia pegicensis-l4B4i/l and 1404/2, {in part), 2. Lett- 
somia harh igera « some part of 1404/2, from Burma, and by Mr. Clarke’s citation, some 
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part of the Prome gathering thereof ; and 3. Lettsomia cow/itsa - 1404/2 from 
Prome as represented at Galcirtta—part of the species now to be described. 

10 &. Lsjttsomia confusa Frain; leaves ovate acute, base sub- 
cordate or truncate, spariugly bii’sute to nearly glabrous on both 
surfaces, peduncles short, bracts J~|- in. oblong obtuse ad- 

pressedly strigose deciduous, sepals ovate-obtuse or sub-acute, longer 
than the bracts, densely adpressedly strigose. Argyreia confusa Pram 
Mss. 

VAE. typica; peduncles glabrous usually capitately 3-M., nearly 
as long as the glabrous petioles. 

Burma: Shan Hills, King^s OoUectors ! Makhoje Hilly King^s. 
Collectors! 

VAE. brevipes Pram,* peduncles puberulous usually 1-fld., much 
shorter than the pubescent petioles. 

Buema: Prome Hills, WallicK { Oat. n. J 404/2 in part in Herb. 
Calcutta)! Pegu Yomah, in Eng forests, n. 1087 ! 

A slender climber with glabrous branches. Leaves long petioled 1-3 in. by 
^“21 in., acute or acuminate, petioles slender, in var. typica 2-2| in. long, in vae, 
Irevipes 1-2 (sometimes even 4) in, long. Pechmcles very slender, in var. typica 2 in. 
in VAR. hrevipes 0-| in. j bracts herbaceous |- in. across : pedicels 0—^- in. Sepals 
f in., coriaceous, enlarging in fruit, accrescent. OoroZZa in- externally setose, 
white {King^s Collector) or purple (Kurz), Stamens included. Fruit globose, pink, 
^ in. diam. 4-seeded, pericarp thin, papery. 

A very distinct species with the facies of Lettsomia setosa var. minor, but with 
a very different fruit which indicates a closer natural relationship to L. strigosa 
than to L. setosa. That portion of Convolvulus midtihracteatus Wall. {Cat, 1404) 
which is not Lettsomia aggregata, seems nearly related to var. hrevipes : it has a 
very similar corolla and fruit but the leaves are obtuse with rounded bases, and the 
bracts are very different, as is the shape of, and the tomentum on, the sepals. If 
Lettsomia Iracteosa is the same in reality as Convolvulus multibracteatus {Argyreia 
tomentosa Choisy), that species must be removed from the group of species with 
exserted stamens, and placed next to this plant. 

12 &. Lettsomia loj^oifolia ColL ^ Eemsh^ Jotmi. Linn, 8oc,^ 
xxviii, 95 ; leaves narrowly oblong-lanceolate acuminate, base rounded 
or slightly cuneate, glabrous except the midrib above, sparsely strigose 
throughout beneath ; heads few-fld., axillary shortly pediincled, bracts 
large oblong-lanceolate, persistent. 

Burma : Shan Hills, at 3000 feet, Collett I Maymo, King’s Collectors ! 
Makhoye, King’s Collectors / 

A large climber. Leaves in. by f in., petiole i-f in. Peduncles f-1 in., 
hirsute ; bracts obtuse or subacute, reddish-purple, strigose beneath 1-1.1 in. long. 
Sepals equal oblong-orbicular, in., coriaceous, dark red within, glabrous. Corolla 
11 in. glabrous externally, dark pm'ple. Fruit depressed, subglobose, dark red, 
usually 2-seeded, | in, long, | in, diam. 

A very distinct species ; most nearly allied to Lettsomia atropurpurea. 
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13. Lettsomia SIKKIMEI^SIS Clarke^ Flor. Brit, iv., 194. Argy- 
reia elliptica Choisy, BG, Frodr, TK.yZZt} {in part ^ and as to the Btmnese 
locality), A zeylanica Mitrz. (not of Gaertn,) tar. pedimcixlaris Kurz^ 
For, Flor, Brit, Burma,: ii., 215. ConTolvnius peduncularis^ 

1417.'::,: 

Eastern Himalaya : Sikkinij Clarice ! Akha Hills, King^s Collectors / 
Assam: Naga Hills, Kkasia, Hooker / Oaehar, Bdrma: 

Taong Donng, Wallich I Biiby Mines, Bing’s Collectors I 

Tke oMe£ distinction between LeUsomia sihlcimensis and Zettsomia elUpMca 
(Argyreia elU%>tica Ckoisy) is the size of the flowers and frnit. Eecent specimens 
©f show corollas nearly as long as in the Himalo-Bnrmese plant ; the 

calyx and frnit howerer are always larger in the latter than in the Peninsular species. 
Possibly Ohoisy is right in uniting the two, but they should at least be distinguished 
varietally : in any case the species ought to be placed near each other. 

14. Lettsomia RUBENS Clarice, has been re-transferred to Ipomoea, 

14 5. LErTSOMiA PALLIDA Brain; leaves ovate-oblong acute, or 

orbienlar-ovate mucroniilate, glabrous except for a few hairs on tbe 
midrib above, sparsely asby-pubescent beneath as are the petioles, 
peduncles and branches ; peduncles shoi’t, corymbs small few-fld., bracts 
minute caducous linear-oblong, sepals | in. outer orbicular inner broader 
than long, glabrous. Argyreia pallida Choisy, Convolv, Or. 34 and DC, 
Pro(^r. ix., 330 ; Coll. Rem sL, Jotmi. Linn, 8oc., xxviii, 94. Con- 
volvulus pallidus IFa/Z., 0^3^.1418. 

Burmah : Between Yandabu and Paghanmyo, on the road to the 
Petroleum Wells, Wallioh I Mandalay, /. Anderson! Byfm.-o\we, OolleU ! 
Trongla, King’s Collectors! Shan Hills, at Meiktila, Collett! King’s 
Collectors ! 

A large handsome climber. Leaves %-Zh in. by in., base usually slightly 

cordate but often truncate, sometimes shortly ouneate ; petioles in. Peduncles 

in., usually about ^ in., slender. Corymbs 3-22-fld. ; bracts J in. pubescent exter- 
nally, early caducous, pedicels i in. or less, pubescent. Be^pals glabrous except along 
the margins even in bud ; slightly accrescent, coriaceous. Corolla in. long, f in. 
wide at mouth, campanulate, glabrous externally, white. Stamens included, inserted 
near the base of corolla tube ; filaments glabrous, anthers oblong, not twisted. Disc 
prominent ; ovary 2-celled ; stigmas 2, subsessile globose. Fntit a hard brown inde- 
hiscent 2-seeded berry, depressed globose, ^ in. long, | in. across; seeds 1 in each 
loculus, black, smooth. 

This species, not taken up in the F. B. I., is dealt with, in passing, in Sir Heniy 
Collett’s list of Shan Hill jdants. More recent and very complete suites of speci- 
mens received from Hr. King’s native collectors from, various parts of Upper- Burma 
render it possible to give a full description of the species and to show that while 
it really has an indehiscent fruit the ovary is only 2-celled. As already said, the 
writer believes that Lettsomia must be again united to Aryi/ma when Choisy ’s name 
will once more be applicable. In the meantime, a»d so long as generic rank is 
accorded to Lettsomia in India, it is necessary to indicate the fact that this is not a 

J. n. 13 
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gen nine 4-cellecl Argyreia. The flowers a good deal resemble those of Ipomoea stapJiylina, 
whicli has, however, longer, many-fld. corymbs, a dehiscent capsule and liaiiy seeds. 

15 h. Lettsomia Mastersii Pram ; leaves large ovate-cordate acute 
or acuminate, sparsely hirsute above densely or sparsely softly grey 
tonicutose beneath, heads of many-M. dense dichotomous cymes sliortly 
pediincled axillary, bracts long* ligulate or lanceolate persistent. Argy- 
reia Mastei\sii Pm-m 

Assam: Naga Hills, Masters! Collett! Garo Hills, King^s GoUedors! 
Bcuma: Chin Hills, GoZZecZors / 

An extensive climber, sterns, petioles and peduncles densely rnsty-tonientose. 
Leaves 4-10 in. by 2|-7 in., towards ends of branches with base sometimes truncate 
not cordate ; petiole f~l in. Peduncle f-f in., bracts very many outer ligulate 

in. long, in. wide throughout, sometimes one or two foliaeeous near base 
of cyme, sparsely hirsute above densely tomentose beneath, and with longer 
spreading hairs along margins ; inner lanceolate covered externally with spreading 
hairs. Sepals ovate acuminate, in. (in fruit fin.) long, i in. across, glabrous ■within, 
clothed with long spreading hairs externally, firmly coriaceous. Corolla (expanded 
not seen) in bud externally hirsute. Berry ovoid, ^ in. long | in. diam., dark-purple 
completely hidden within the conniving sepals. 

A very distinct species, nearest to L. barhata, but wdth larger bracts, mox'e open 
heads and a very different calyx. The flower is reported (by a native collector, 
of the Chin Hill specimens) to be yellow. 

Sub-genus 2. Moorcroptta. 

16 5. Lettsomia Scortechinii Prain; leaves petioled ovate-acute 

glabrous above, very sparsely hirsute with rusty hairs beneath, pe- 
duncles long, bracts deciduous, corymbs few-fld., sepals orbicular minute- 
ly adpressed grey-tomentose externally. Argyreia Scortechinii Pram 
Mss, ' , . 

Malay Peninsula: Perah, Scortecliini ! 

A strong climber j branches and peduncles rusty brown. Leaves 2-3 in. by l-S 
in., very thick, base rounded; petiole in. minutely rusty pubescent. Peduncles 
2-5 in., corymbs 3-5-flcl.; bracts caducous before the flo^vers expand. Sepals 
^ in., in fruit in., the inner pair larger than the three outer. Corolla ■=} in. densely 
fulvous strigose outside. Fruit sub-spherical, ^ in. diam., tij) slightly iimbonate, 
smooth, nearly dry, lower fths closely embraced by the calyx. 

Closely related to L, riibicunda^ but with fewer-fld. cymes, rather smaller corolla 
and fruit, somewhat different calyx, and very different leaves and tomentiim. 

16 G, Lettsomia Pidleyi Prain ; leaves large elliptic acaminate 
quite glabrous above tomentose especially on the nerves beneath, 
peduncles usually short, cymes suh-capitate surrounded by largo ovate 
acute foliaeeous persistent bracts, sepals siib-eqiial ovate lanceolate ashy- 
pubescent externally. Argyreia Ridleyi Prain Mss. 

YAR.-typicaj leaves rather larger, 5| by 3| io., outline regularly 
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elliptic, sparsely liirsute except on tbe nerves Ibeneatb, as are tbe petioles, 
pedicels and bracts externally. 

Jobore, at Kota Tinggi, Bidley, n. ASiUl Oban 

Ohm, Lake ^ Kelsall I 

YAR. velntina Pmm ; leaves some-wb at smaller, 4 in. by 2J in.^ 
slightly narrowed from above tbe rounded base, densely birsute especial- 
ly on tbe nerves beneath, as are tbe petioles pedicels and bracts exter- 
nally. : , 

llALAY Peninsula : Singapore, atBukit Mandan, Eidley, n. 1635 ! 

Scandent, Tbranclies sparsely ashy-birsute. Leaves petioXed, petioles 1-3 in, 
Pediimles 2-6 in., heads 1| in, diain., 8-10-M,, bracts sessile, quite glabrous above. 
5'epci?-5 I: in. corolla 1| in. tubular funnel-shaped, hirsute externally. Berry I- in. by 
I in., ovoid, two-thirds embraced by calyx. 

Easily distingmshed by its large bracts from all hitherto reported Moorcroftias 
except from L/ JLamgaa/i’, where however the heads are sessile, or nearly so, the 
flowers are larger, and the bract and sepals much larger, longer and more lanceolate 
A very distinct species, 

17. Lettsomia MAINGAYI Glarhe ; Eidley, Trans. Linn, Soc. n.s., 
iii. 323. 

Add to description of P. P. I. : — 

Bracts dark purple above ; corolla 21 in. long, tubular, slightly enlarg- 
ing upwards, purple, tlie folds wbitisb, liairy outside glabrous within; 
filaments inserted near base of tube, glaudulai’-bairy at tlie thickened 
base. 

Add to localities of F. B, I, — Perak, S cor t echini I Pahang, PuiZcy. 

29. Lettsomia adpressa ‘‘ Miq, ” 

Add to localities of F. B. J. : — 

Perak : Larut, etc., very common, Scortechini n. 1280 ! Knnstler n. 
2457 1 5400 I Wray n. 1914 ! 3298 ! 3961 I 

Becent Penang gatherings are Curtis n. 3181 Kzmstlern. JS24il 
n. 5271 ! 

Corolla dull pale claret ( TFray) or pale pink and white [Kxmstler) or white with 
claret stripes (TTL’a?/). Frudt at first green with a reddish tint, becomes bright pink 
and at length red-browm when ripe. 

20. Lettsomia i^enangiana ^‘MiqT 

YAR. typica, leaves thinly coriaceous, secondary nerves obscure. 

Add to localities of F, B, I, : — 

Perak*. Larut, etc., very common, n. 1147 ! Knnsller 

n. 2048! n. 25741 n. 5339 I Curtis n. 20341 Wray n. 2095 1 2331! 26011 
2733 1 (A recent Penang gathering is Curtis n. 1586 !) 

The corolla is as figured by Cboisy ; as a rule the terminal fiower of the cyme 
is distinctly larger than the others; in color bright claret (TPro'?/} or purple 
(Knnstler) ; the fruit a beautiful rose-pink (Wray) bluish red (Knnstler) or imrplish 
(Gxirtis), The leaves beneath are very characteristically glandiilar-punetiil ate, 
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Vab. reticulata Pmt'w ; leaves thicker, secondary nex’ves heneath very^ 
distinct. 

Ferae; Larnt, iTwwsiHer n. 8644! 

The peduncles and pedicels of this plant are rather shorter than in L. penangia^ia. 
The sepals though as long are rather narrower, and the corolla—described by Kunst- 
ler as ‘‘ waxy white, pale blue inside ” — is but two-thirds the length and only half the 
width of that of JS. pemngiana. But the leaves have exactly the sparse adpressed 
tomentum of the type and have the same characteristic glandular punotulation, 
while the fruit — described by Kunstler as ** rich pink ** — is indistinguishable from 
that of L. pemnguma j 80 that this form, though very distinct, does not appear 
to deserve more than varietal rank. 

21. liETTSGMiAP Kubzii Glarhe. 

This plant is shown by Kurz’s specimens to be Argyreia MooMri Clarke. Mr. 
Clarke had not an opportunity of examining the material from which Mr. Kurz des- 
cribed his Argyreia xeylmhica (Foy\ Floi\ Brit. Burma ii., 215), That description is 
not very clear and the three varieties recognised by Mr. Knrz refer, as the sheets 
named by him in the Calcutta Herbarium show, to as many very distinct species ; tab, 
populifolia is Argyreia Sookeri Clarke, and is not •ssA^'gyreia populifolia Gaertn. ; vab. 
hirsuta is Argyreia venusta Ohoisy, and is not *=^1. popuMfoUa var. hirsuta Thwaites ; 
VAB. pedmcaZans is Convolvulus peduncularis Wall., which is the same thing as 
Lettsomia sihhimensis Clarke, 

22. Lettsomia curtisii Train j leaves large elliptic shortly acumi- 
nate glabrous except for a few hairs on the midrib above, sparingly 
hispid beneath, peduncles long, cymes compound subumbellate, bracts 
deciduous, sepals coriaceous the three outer sparingly hirsute rounded, the 
two inner deeply emarginate glabrous, Argyreia Curtisii Train Mss. 

Malay Peninsula : Selangor at Kwala Lampar, Gurtis n. 2158 1 

Scandent j branches brown glabrous. Leaves long-petioled 4-6 in. by 2 J-3 in., 
petioles 2-3 in. glabrous. Peduncles 4-10 in. brown glabrous, bracts deciduous, 
cymes rather open, 2|-3 in. diam., 12-16‘fld. Sepals ^ in. , Bei'ry ovoid, fleshy, f in. 
by ^ in., the lower third only embraced by the calyx. Corolla not seen. 

A very distinct species, easily recognisable by its emarginate inner sepals. 

23. Lettsomia kunstlebi Train; leaves petioled large elliptic 
acuminate, quite glabrous above sparsely strigose-hirsute beneath ; nerves 
more densely hirsute as are the petioles, peduncles and young branches ; 
bracts small linear-lanceolate hiivsute deciduous, peduncles long, cymes 
loose 12--20-f[d., dowers small, sepals orbicular subequal, 3 outer pubes- 
cent the others glabrous externally. Ai’gyreia Kunstleri Train Mss. 

Malay Peninsula : Perak; Gro'pmg^ Kunstler n. 732 ! Chaiideriang, 
Kunstler n. 6672 ! Kota, Wray n. 2856 ! Distrib. Sumatra. 

A slender climber 50-80 feet long ” {Kunstler). Leaves in. by 2-2|- in,, 

glossy above (Kunstler) ^ petioles 1-1 1 in. Peduncles 5-8 in, pedicels 4— J- in., cymes 
2-3 in. across, bracts ^ in., sepals in. the outer, (originally hirsute) three ultimately 
glabrescent. Corolla J in. or less, white outside, bright pink or red within, externally 
hirsute. Berry ^ in. by i in,, the lower fourth embraced by the calyx. 
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A very distinct MoorcrofUa perhaps nearest to L. ruUcimda, but well distin- 
guished by its small flowers from all the other species of the section. With this 
the writer identifies Fo'td)es n. 2530, from Sumatra (in fruit only), which has, 
however, rather longer petioles and less sharply acuminate leaves than the Perak 
plant, while the midrib near the base of the leaf is sparsely hirsute above. Perliaps 
Forbes’s plant should be considered varietally distinct j it does not, however, appeal* 
to the writer to deserve specific rank. 

5. IPOMOEA Likh. 

S(JB-GENUS I. Calohyction. Key to tlie Indian Species. 

^ Sepals lanceolate (glabrous); seeds glabrous; 

(leaves glabrous above and below; capsule 
I in. diam.) 

§ Corolla white, tube linear, glabrous within ; 

stamens essserted } sepals ctispidate, I,hona~7hox YA'R. grandiflora* 

§§ Corolla purplish, tube infundibuliform, 
hairy within ; stamens included ; sepals 
lanceolate not cuspidate ... I, muricata. 

Sepals ovate ,* seeds hairy ; (stamens inclnded) 

^ Sepals glabrous ; leaves glabrous above and 
below ; (hairs on seeds short ; capsule 
1 in. diam.) : — 

§ Corolla- tube linear I. glahcrrima, 

§§ Corolla-tube tcide-mfundibuliform I. longijiora. 

Sepals hirsute ; leaves beneath and petioles 
hirsute ; corolla-tube linear : — 

§ Branches pilose, leaves deep-cordate. Corolla 
long ; hairs on seeds short ; capsule i in. 
diam. ... ... ... I. 

§§ Branches glabrous, leaves shallow-cordate. 

Corolla ratlier short ; hairs on seeds very 

long; capsule 1 in, diam. ,,, ... L jticunda. 

L Ipomoea Linn. — Tiie Moon-floweb. 

VAB. grandifiora C. B. Clarke. 

Add to distribution of F, B. I, : — 

Australia : Bax*on Yon Mueller has sent (under the name I, longi- 
flora) to Herb. Calcutta excellent specimens of L hona-nox with the 
cuspidate sepals and exserted stamens characteristic of the species. 

As in true I. hona-nox, which hardly differs varietally from this, the stamens 
are always far exserted. This is well shown in Bheede, Sort Malabar, xL, t. 50 
which therefore belongs here and not to the coast moon-flower, where the stamens' 
do not reach beyond the junction of the mid and upper thirds of the tube. Conse- 
quently Ipomoea grandijiora Lamk, which is based on Rheede’s figure, also comes here 
as to the citation : the diagnosis however applies to J. yomse alone of Indian 
Calonyctia, 

2 . Ipomoea mukicata Jacq . — TliePrapiiSH Mook-fi<owee. 
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Add to localities of B. J. 

Gbhtral IhdiAj near GroonaL., King / “ Montes Silhet,” (Khasia or 
3 kimJA) WalUch^ mimd with GonYolYxA^^ asper (I. |/omae) under Cat/ 
n; 1388 1 Upper Burma : Shan Hills, King^s Gollectors / 

Add to disfcrihiition of F, B. L 

Persia (fide Roxbnrgk) ; S, China, 

3. Ipomoea GLABERRiMA Boj\ ex. Boutou in HooK Journ. B'ot. i, 357 

[1884] ; Baher,, Flor. Maurit. 211, I. grandiflora 0. B, Glarhe in Flor, 
Brit, Ind, iv., 198, not ofLamh, either as to description or as to synonyms oitecly 
and excluding the synonyms I, loagiflora, I. macz’antlia, I. tnba ; Conyolvulas 
tuba ; Galonyetion grandiflornm and 0, longifloninx, tvhicJi are I. longi- 

flora B. Br, (Z trichosperma Bl.) : also the synonym F Juciinda which is a 
distinct species : also the synonyms Oonvolvnlus grandifloras Lmn» f, ; 
Casper; Calonjotion aspernm, which are •=^1, Yomm: also the synonym 
C. pseudo-mnricatam, which is noty hy its descriptiony distinguisliahle from 
I. niuricata. — The Coast moon^flower. 

Sabstitute for localities of jp, B* X * 

Sea-shores OF India: Travancore, at Q ailon / Laccadives, 

Betrapar Hume! Alcooh ! Ceylon, at Dichwale, close to the sea, Thwaites 
G, P. n. 3536 I Coromandel coast, Wight! Snnderbans, / Heinig ! 
Arracan coast, at Copal, / in Diamond Island, Brain! Andaman 
Group: Great Coco, Brain! Little Coco, Pmm / ISTarcondam, Pmm / 
South Andaman, at Perseverance Baj, Kurz! Eiingaohang, Brain! 
Havy Bay, Port Monat, and many other points on the coast, King[s 
Collectors ! IXicobars : F, H, Man ! 

The plant common in the Deccan is L longifiora ; that from Dolos- 
bage district, Ce^don is X. ytic?.mda. 

This species is easily recognised by its close general resemblance to the true 
moon-flower, and as easily differentiated by its habitat, by its included stamens, 
by its blunt sepals, and by its hairy seeds. From I, longijlora (I, trichosperina) it is 
as easily differentiated by its leaves never being lobed or hastate ; thoug]i somo- 
tinies those of I. Longijlora are entire and therefore not distinguishable from those 
of I. glaberrima, the corolla-tube of I. longijlora is rather widely funnel-shaped below 
the limb, while that of I. glaherrima is straight as in the true moon-flower. Kiirz 
(For, Flor. Brit Burma ii., 218j in his Ipomoea camjMiiidata, which is mainly 
Argijreia tiUaefoUay has also included this plant. 

4. Ipomcea LONGiFLORA B. Bn, PwZ. Flor. Nov. JJoZL 484 [1810] 
(not I. longifiora Himh, BonpL ex. Willd. in Fnum. Hort. Beroh i., 207 
[1809] xs I. bona-nox Linn.); Benth.y Flor. Austral, iv., 418. I. 
latiflora Boem. Sp SchuU.y Syst. iv,, 240 [1819]. I. macrantlia Boon. 
8chuU, Syst. iv., 251 [1819]. I. tricosperma BL Bijdr. 710 [1825]; G. B. 
Clarice in Flor. Brit, hid, iv^, {excluding the synonym I. Yoniae which 
is a distinct species). Convolvulus latiflorus Lesr. in Lcvmlc. Bncyc. Meth. 
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iii., 661 : 0. grandiflorns Jacq., Hort Tindol. iii. t. 69 (not of Lm 7 i, fil 
even in part) : C. ioiigiflorus Bpreng,, Syst i., 696. Calonyctioii specio 
sum Ghoisij, Oonv. Or. B9 var. a. vulgare, BO. Frodr, ix., 345 m part, and 
YAR. 9. laeve, Z. c.f altogether ; Miq., Flor: Ind. Bat n., h96 (ivhere 

the same conftmon exists): 0. triclios]>ermum Choisy, Oonv. Or. 60,Siud 
BG, BtocIt, IX, j 346 5 3Bq.^ Blor, Bid. Bat. ii.,, 698. 0. diYGrsifolium 
EassK Flora (lS4i2) Beihh p. 189; PL Jav. Ear. 523— Tlie Wide- 
TUBEB Moon-Flower. 

Add to localities of lAB.L : — 

Western India: Kanam, Talbot! Chittagong; Feuoa Hill, King’.s 
Oollectors I A’EDAMXXb : Hills near Port Moiiat, King^s Oolleciors ! Add 
to distribution : — Australia, West Indies. 

Tlie usually lobed leaves (they are not however always lobed in Old World 
gpecinxens, and do not seem to be so in Amei'ican ones) and the funnel-shaped 
corolla-tube distingiiish this species very well. The reversal of the leaf- character 
in this, as compared with I. hona-nox, is worth mentioning : in that species it is in 
America that the leaves may be either lohed or entire, but are usually lobed V wild 
specimens of the Asiatic form of the '‘true Moon-flower” seem never to have lobed 
leaves, 

4 6. IPOAtosA Yomae Ktirz, For. Flor. Brit. Burma, ii. 218 [1877] ; 
leaves deep-cordate, sinus usually obtuse, long acuminate, membranous, 
generally glabrous except the nerves above, always sparsely or closely 
adpressed-pilose beneath as are tbe petioles and the younger branches ; 
pedicels short axillary 1 (rarely 2 or 3)-fld., sepals ovate subacute 
subequal externally adpressed pilose, in fruit glahreseent; corolla 
hypocrateriforra, tube long straight glabrous externally ; stamens in- 
cluded ; ca|)sule ovoid ; seeds dark brown velvety throughout with 
shaggy margins. I. trichosperma 0. B. Clarice in F. B. L, iv., 198 in 
part, not of Blume. Convolvulns grandifiorus Linn.f., Suppl. 136 as to des- 
cription, and excluding the syn. Eheede. Eort. Malah. t. 50. 0. asper 

Wall. Cat. n. 1388. Oalonyction speciosum Choisy var. y pubescens, 
Clioisy, BG. Prodr. ix,, 345 as to the description. 0. asper Choisy. BG. 
Prodr. ix., Z4ih,in part. C. mollissimum ZoU..)Syst Verzeicim. 131 ; Miq., 
Flor. Bid. Bat. ii 697. 

SiLHET : Wallich I Pegu Yomah, Euo'z I Tenasserim ; Mawayda, 
GallatJy ! Distrib. Java. 

A large climber, branchlets muricate ; leaves 4-8 in. by 3-7 in., petioles 1-3 in. j 
pedicels i“l in , thickened in fruit under the capsule, on axillary peduncles with 
piilvinar s^vellings on branch at their base, in. long if 1-fld, 1-2^1 in. long 
when 2 or 3-fld., sepals 4- in long, somewhat enlarged in fruit ; corolla white, tube 
5-6 in, long ; capsule ovoid f in. long | in. in diam. 

4 c. Ipomoea jucunda Thw., Fnum. 211 [I860] ; leaves rounded 
cordate, rather loug acuminate entire glabrous above tomentose beneath 
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as are tlie petioles ; pedicels axillarjj piiberixloiis as long as tlie 

petioles ; sepals ovate-oblong mncronnlate extemally hirsute ; corolla 
hypocrateriform, tube straight pubernlous externally ; stamens included ; 
capsule large depressed-ovoid ; seeds densely clothed throughout with 
very long greyish-brown silky hairs. I. longidora Benth.^ Flor» 
Austr, iv., 4il9 m note, I. grandiflora G, B. Clarke, Mot. Brit. Bid., iv., 
IQB in fart, not of Lamk, 

Gbylon : Dolosbage district, rare, n. 3448 1 

A large lofty nigM-flowering clxra'ber ; leaves 8| in. by 3 in., petioles and pedicels 
2 in. ; pedicels usually 1-fid. ; sepals 1 in. long, sub-reflexed in fruit j corolla white, 
tube 2 in. long, limb 4 ia. across; capsule f in. long about 1 in. in diam. 

Sub-genus III. Pharbitts. 

8 6. Ipomoea congesta B. Bt., Frodr M. Mov. Holl, 485 [1810] ; 
leaves broadly or deeply cordate acute entire or slightly 3-lobed, softly 
sparingly hirsute above, more densely below ; flowers large in congested 
cymes on long peduncles with sometimes a foliar bract close to the 
flowers ; sepals long lanceolate acuminate ; corolla suddenly campanu- 
late from a short narrow cylindric base. I. congesta Bentli. FI. Austral. 
iv., 417. Oonvol^xilxiB congestns Sfreng. Syst, i., 601. Pharhitis insu- 
laris Olioisy, Conv. Or. 57 ; BG. Prodr. ix., 341. Ipomoea insularis Sfeud, 

Chittagong : Kodala Hill, King's Gollector I Malay Peninsula : 
Singapur, Hullett ! Distrib. IST. Australia, Polynesia. 

A tall hirsute climber ; leaves 3-6 in. by 2-5 in., petioles 2-3 in., peduncles 
3-7 in., softly hairy as are the petioles and stem, foliar bracts when present 1-| in. 
by in., with ouneate more rarely sub-cordate base ; cymes 3-7 fid. j sepals f in. 
long ; corolla blue-pnrple or mixed red and blue, nearly 3 in. long. 

Mr. Hnllett has noted on his specimen (n. 646) “ Jany. 1885 : blue convolvulus, 
wild ? Have never seen it in seed.” Perhaps therefore it is only an escape. It is 
not however at all frequent in cultivation in India and its occurrence in the 
Chittagong Hill Tracts in at least a thoroughly naturalised state leads the writer 
to provide a description. 

JO. Ipomoea DissECTA Willd, 

Add to localities of F, B, X 

Upper Burma: Shan Hills, 4,000 ft., Collett! King's Collectors ! 

Sub-genus IV. Aniseia. 

13. IpOM{EA BARLERIOIBES Benth, 

Add to localities of F. B, I.i — 

Upper Burma; Shan Hills: Meiktila, Collett! Koni, Prazer! 

13 h. Ipomcga NANA Goll, ^ JSemsl., Journ. Linn. 8og. xxviii,, 97 ; 
leaves simple shortly petioled or sub* sessile, thickly herbaceous, obovate- 
lanceolate or narrow-oblong obtuse or acute, base cuneate, margin 
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entire on botk surfaces sparsely hirsute with long strigose hairs ; 
flowers axillary solitary, peduncles short, sepals narrow lanceolate 
acuminate unequal exteraally pilose ; corolla narrowdy infiiiidib aliform 
sparsely hairy externally; stamens included, filaments hirsute. 

Burma; Slian ffills, 4,000 ft., common, Collett ! 

An erect or ascending herb, 6-12 in. high, root fusiform j leaves l-i-2'Hn. 
Sepals in. long. Corolla 2i”3 in, long, 14 in. a, cross month. 

The sepals in fruit are reflexed, but the fruits themselves have fallen, and it is 
not known wlietlicr tliey have been capsules or berries. The flowers are very like those 
of Ipomo 2 a harlerioideSi but the plant has the facies of a Lettsomia rather than of 
an 'Ipoiruea. 

33 c, Ipomcea POPAiiEisrsis Coll, cj’ Semsl.,, Journ. Linn, Soc. xxviii., 
97; leaves simple shortly petioled narrowly oblong lanceolate or some- 
times linear apiculate, entire, on both surfaces sparsely hirsute with 
.short strigose hairs ; flowmrs ax ill aiy on short peduncles 'with usually 
1, rarely 2-3 flowers ; sepals ovate-lanceolate acuminate or linear lanceo- 
late, pilose externally as are the lanceolate bracts at the base of the 
very short pedicels ; corolla narrowdy iiifundibiiliforni sparsely hairy 
externally; stamens included filaments papillose. . 

'Upper Burma : on Popah Daoimgy Collett! Shan Hills, near Boi 
Tat, 3,000 ft., and at Meiktila, Collett I 

Avery slender twiner, leaves l'^-4 in. long, sepals J-f in. long, in. wide, 
purplish j corolla purple 2 in. long, 1 in. wide at mouth. 

This species also has flowers very like those of Xpoimoea harlcrwicles. None of 
the specimens have ripe fruits ; the largest unripe ones present are 4 in. hi dia- 
meter sub-globose smooth with a thin pericarp, wdiicli however sliovv's no trace of 
ultimate dehiscence. The plant suggests by its general facies that it may be a 
Zettso7nia, in wliich case it would come nearest L. barhahi Oiarke and L, Mastersii 
.Prain,, . 

SUB-GEXUS YI. EuipoMOEA. 

20. Ipom'OEA PES-TiGRims Jjinn, 

. . Adel to localities of U, I. 

Upper Burma : Saguing, Fyinmana, Fort Stedniau, Ititu/s GoUeclors ! 

2L IpOMOEA ERIOOARPA B}\ 

Add to localities of F, JB> L :■ — 

Tenasserim : IMouliueiii, Falconer! Burma: IdangooD, Cleglwni I 
Shan Hills, 3,000 ft. aUett ! 

22. IPO.MOEA Stocksii Clarke, 

Add to localities of Id B. I, : 

Oentl. Ixdta : Uoonah, King! 

27. Ipomoea polyaxtha Mig, 

The synonym Convolvulus potgmithiis Wall. Oat. n. 1378 should be 

J. II. 14 
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omitted. Wall. Cat. n. 1378 is Ipomma sta2:>JiyUna 3^Qem. & Sclialt. 
yar. Praiii (Lettsomia stiroatrana Jftg.) 

! • YiiR. is Bow,repoiled from .Ckittagoiig, , Kliasia , Hills, .Slian 

Hills, and Tenasseritim in addition to tlie localities mentioned in B, 
I. ; it is fnrtlier distributed to Tmman. 

28 . Ipoaioearemoraiis, 

Add to localities of H. B, L: — 

Upper Burma : * near Amerapoora in fields/ WalMcJi ! 

80. Ipomoea OBSCUEA, 

YA'R, iypica; add to localities of Jl .P. J. : — 

Tiirongbout Tenasserim ; in Biixnna from Rangoon, to Bliamo ,, and 
the Siian states : Andamans, frequent. 

YAR. gemeZZa ; add to localities : — 

Centl. India : Gooxiah, / S, India :■ Dindygml, 

This form liardly deserves varietal rank. 

33. Ipomoea PORANOiDES CZarl'e. 

Add to localities of F,B. L:— 

N.-W. Himalaya : Garliwal Babm", i£my / Koliima/ 

0. B. Clarice^ Prain! 

34. Ipomoea cynanchifolia CZarZLe. 

Add to distribution of F. B, L : — South-West China. 

Dr. J, Anderson collected this species afc Poneshee in Yunnan. 

30. Ipomoea denticulata Glioisy. 

Substitute for localities of F, B, I . : — 

Sea-shores of India, Indo-china and Mataya: Westn. India; 
Hanara, Talbot ! Laccaclives ; Miiiikoi, Ahoclx I Cejlon, at Calle, Thmites! 
Arracan ; at Akjab, frequent along the sea-sliore, Kurz I Kobah, Xnrz ! 
Diamond Island, Pram ! Andaman Group : Farcondam, Great Coco, 
Little Coco, Prain! S. Andaman, King's Gollecfors ! Rutland Isloaid, 
Little Andaman, Pram ! ISTicobars ; Kainorta, Kurz I Great hTieobar, 
Kurz! Malay Peninsula ; Pei‘ak, Scortechini ! Penang, CWZZ.5 / Pahang, 
Uidley / 

42. Ipoaioea staphylina Poem. BchuU, 

YAR. typica: corolla wide-campaniilate fi^om a rery short iiaiTour 
cylindric base, usually tJ— f, very rarely 1 iiu long, and , sometimes 
1 in. diam. at limb. 

To this belong ail the synonyms of F. B. I., except Convolvulus 'pohjuntJiiis 
Wall., and all the localities except the Penang one. 

YAR. inalayana Prain; corolla uniformly narrov/lj^ infiindibuliforin 
from base to limb, 1 to If in. long and hardly f m, diam. at mouth. 
Con yoIyuIus polyanthus TFaZZ. CuLn, 1378 ( Ipomoea polyantlia Miq.) 
Lettsomia sumatrana Miq,^ Fhn Ind> BaZ., Suppl 560 (1860.) 
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Malay Pexi:s^sula ; Perak; Kunstler! Penang, WaUicJi I Distiud* 
Sumatra. 

Wall Cat. 11 . 1378 is exactly the same as authentic specimens of Leftsomia sman- 
trana collected by Teysmann in Sumatra. Tliongli the two varieties dinei' so 
markedly in the shape of the corolla, the leaves, calyces, ovaries and capsules are 
iclentica,i. The corolla in the Malay variety is much as in the Indian, red purple 
at the base, white streaked with pink near the mouth. 

42 h, IPOMOlhA hn^UdiAEFOLiA PZ., Pi/tZ?-. 719 [1825] not of Gnse~ 
hacJi [1SG6] ; leaves orbicular-ovate, sbortlj aciiuiiiiate entire glttbroas 
mi both surfaces or sparingly hairy on the nerves beneath, peltate Nvith 
a rounded or slightly retiise base, the lloral leaves more deeply cut and 
at times cordate with a narrow sinus ; flowers large in loose cjnnes on 
a commoti peduncle sometimes shorter tiian the petioles sometimes 
longer than the leaves; sepals broad obtuse coriaceous nearly eriial ; 
corolla wide canipamilate glabrous externally; capsule laige. Ipomoea 
peltata Glioisy. Conv. Or, 70 (iS83) ; DO. Prodr. ix,, 359; J//g. Flor. lud. 
Path., 605; BooJJi., Flor. AudraL iv., 418; Baker, Fhr. MaiiritWlO'B. 
L Rumpliii Fior. Lid. Bat. ii., 605. Convolvulus pel talus 
sp. Pl> 1194. Spirauthera peltata Boj., Eort. Maurit. 226. — llheeih 
Eerh, Amholn. v., 428, t. 157 (both figures). 

Perak : Pangkor, ScortecJuni n. 1074 ! Distruj. Mascarene Islands 
to Malaya, K. Australia and Polynesia. 

A tall woody clim])erj leaves 6-10 in. by 5~8iii. ; Cymes 4-1 5 -fid. ; sepals 
glabrous f in, in ilower, nearly 1 in. in fruit ; corolla 2-2-J in., yellowish-white with 
red spots in the Mascarene Islands, yello-w or white or purplish in Alalaya, wMto 
in N. Australia and Polynesia: anthers hirsute ; capsule 1 in. in diam. ; seeds pilose. 
Iliomoea Grisehachii (I. nymplu-efolia Griseh., Gat. PL Cuh, [18(30], is not this plant. 
The liowers in K am phi us’ lig'ures are much too small j otherwise the description 
and figures leave no doubt as to this being the plant intended. 

43. IPOArOEA CAMPAXULATA Llun. 

VAR. typiea. Add to synonyms of F, B. I . : — Argyreia tiliaefolia 
Knrz, For. Flor. Brit. Burma ii., 215., not of Wight, and delete syn. I 
oampauulafca Kur::, 1. e, 218. 

Kuiv/s Argifreiit iiliaefolia, as his elaborate description and all his specimens 
in Herb. Calcutta show, is Ipanicea cainpamdata Linn, which extends from South- 
West Yunnan (d/o-7<:/*sfo? .■ j? and the Shan Btaies {Funders ! Kinfs GoLleclors 1} to 
Tenassorim. Arg/Zivia filiacjhj.'a, a purely sea-shore species, is on the other hand 
the plant described by Kurz, 1. c., and named by him in Herb, Caleuttn, Ipomoea 
campiinnUda, though he has incladed iu this Si>ecios his sijecinieris of Ipomoea 
(Galonyction) rilahcrrinta as well. 

VAR. ilhistris. Add to localities of F. B. I . : — 

Oevlox: Thwaites! SiTXDERnfiXS : Eeinig ! Arracax : mouth of 
Kolodjue river, Kvmz! Coco group, Brain ! South Andaman, King ! Frahil 
King's OoUeotors! IYicodars; King' sOoliectors IlAkhkY Penixsula: Penang*, 
Our t is ! 
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This very clisiinofc sea- shore form seems, as Mr. Clarke suggests, to deserve 
specific rank. Though collected by Knrz, it is not included by him either in his 
J^jotnoea canvpemulata or hiB Argyreia UUaefoUa ; a note in Herb. Calcutta shows 
that be shared Mr. Clarke’s opinion that it is perhaps deserving of specific rank. 

44. Ipomoea LACTEA Wall, ex Voigt, iu' Mort Stiht{>rh 361 

[1845], Com-olviilus lacteus Wall, ex Grah. Gat. Bomb. Bl. 133. 
Ipoiiioea, Gomezii 0. B. GlarJce in Flor, Brit. Ind. iy., 211 [1883] in partj 
and as to the Tavoy plant only. 

Assam : foot of Naga Hills, Masters ! Tenasserim : Tayoy, Gomes , 

There is not now at Calcutta a specimen collected by Goniez in Tavoy, but there 
is a specimen collected in the Calcutta Garden, noted as being raised from seed 
received from Burma from Gomez, and named in Dr. Wallich’s own handwriting 
Convolvuhts lacfeiis. 

The calyx and corolla in this species closely resemble those of Iponwea nympliae* 
folia but are twice as laj'ge ; in fruit the calyx and capsule are nearly thrice as 
large. As in J, the seeds are hairy, the corolla externally is glahrous, 

I. ladea in fruit still more closely resembles a macroearpoiis form of L petaloidea 
from the Andamans and the Alalayan Archipelago. This plant, which the writer 
had supposed to be the Andaman one included by Air. Clarke tinder Ipomoea Gomezii 
has a corolla smaller than that of I. lucfcn, and is shaggy externally even when full 
grown, whereas the corolla oi I. lactea is glabrous externally even in bud. Dr. Stapf, 
however, informs the writer that while the Andaman plant referred to is certainly 
not J. Jacfea it does not appear to be X petaloidea either. It is, however,” Dr. 
Sbnpf says, “ a rary poor one. There is one flotver mounted with it, though not 
exactly attached;’’ he also says that, though the calyx agrees with that of the 
variety of I. petaloidea referred to, Hhe shrivelled corolla seems to have had a 
narx*ow tube about two inches long and is glabrous outside.’ This description 
would suit a badly prepared speoimen of Ipomcea glalberrima^ and it is not imp>ossibl0 
that, so far at least as the flower is concerned, the Andamans I. Gomezii will have 
to be referred to that species. 

45 . iFomBk CYMOHK Eoem. SchttU. 

YAR. typica. Add to localities of F. B. I.: — Equally abuii clan, t in 
larlo-OIiina from Upper Assam and Ehaino to the Andamans and 
Nicobars, and the Malay Peninsula. 

To this belong all the synonyms of the F H. I. except CmivoJvuJns unihellafns 
Wall. {Cat. n. 2329), which is from a pflaiit grown in the Oalciitta Botanic Garden. 
It forms*the type of Choisy’s Jpomcea ci/mosu VAit. cidfn, and is perhaps a synonym 
of Ipomcra 'iimbiilata Moyer. 

YAR. cnUa; Ghoisy, BG, Frodr. ix., 371; Icares cordate wdth 
an obtuse sinus and rounded auricles, softly Yclvety tomeutose on both 
surfaces, fio\Yers large uniformly darh-yellow. GoiiyoIyuIus iimbellatus 
Wall Cat n. 2239. 

Loiter Bengal: naturalised in yarious places near the E;oyal 
Botanic Garden, Kursi Malay Peninsula : Perak; at Siiiigah Byalq 
Knmtlcr ! 
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The cymes in this plant are almost umbellate and the leaves, which are 4 by 
3-^ in., are much wider than in VAR. where also the corolla is pure white or 

white tinged with j^-ellow. The calyx and seeds are exactly as in I. cymosa, but the 
corolla is considerably larger, and in size and colour agrees with that of Ipomoea 
umlellata. Mey. (Prim. Mot, Esseq, 99), an American plant with very similar leaves 
equally deeply cordate, but with an acute sinus and glabrous above very sparingly 
hirsute below. This latter difference is no greater than exists between different 
forms of I. cymosa proper, and it is probable that I, cymosa, vae. culta, and I. umbel- 
laia are but forms of one plant which is only a variety, as Bentham (Flor, Austral, 
iv., 423} suggests, of I. cyrmsa. 

It has always been supposed that Wallich’s Convolvulus mnhellafus, cult, in 
Hort. Calcutta, was derived from American seed ; it now seems as probable that 
Wallich’s plant was of Malayan origin. 

Dr. Stapf who has kindly examined this plant, doubts very much that it is 
entitled to varietal rank. He also adds ‘‘ it is extremely like I. umhellata Meyer, 
from America, and I cannot find characters to separate them.” 

45 5. Ipomoea bebens Gludsy, Gonvolv, Or, 81 and DG. Prodr, ix., 
371. Gonvolvalus rabeiis TFaZZ, Gai. 1421. C. glanclulosns Ham, in 
Wall Oat, 2252. Lettsomia nibens Gictrlce, Flor, Brit. Ind. iv., 195. 

Korth Bengal: Rangpnr, at Pirganj, Hamilton’', Parnea, near 
Caragola, Kurz / Assam : JenJclns ! Gibson / Goalpara, Hamilton ! Simons I 
G-auliati, Jerilcins ! Silliet, DeSilva! Caebar, Keenom, 

This is, as Clioisy says, an Ipomoea not a Lettsomia. M. Choisy does not appear 
to have seen fruit ; Mr. Clarke says, Joe. c/A, that lie had not seen any. The plant, 
Mr. Clarke adds, has been supposed a Eivea ; its facies suggests an Ipomoea in the 
vicinity of I. cymosa VAR. culta, from -which however, it differs in having fewer flowers 
in the umbelliform cymes, a tomentose calyx, a corolla which is whitish-purple ins- 
tead of dark yellow', and strigose on the plaits externally instead of quite glabrous, 
as well as in having glabrous in place of hirsute seeds. 

There is no example of Hamilton’s Convolvulus glandulosus at Calcutta, at 
or in the type set of Wallieh’s Herbaiuiim at the Linnean Society ; wliat ho-^vever is 
evidently, from Olioisy’s description, the same thing, is represented at Caleatta by 
sx>ecimcns collected in As.sam (exact locality not stated) by Gibson, and at Gauhafci 
by Jenkins. These specimens havo rather larger leaves than any of the others 
densely velvety tomentose on both surfaces, and closely resembling those of 
Argyrcia RoThurgliiL There is however -not the slightest difference as to calyx or 
corolla between these specimens and those which foxmi the type of Ipomma riiheus, 
so that the separation of a variety lamata, proposed by M. Olioisy, appears to he 
hai’dly necessary. The Cxoalpam specimens in Wallich’s Herbarium (GoiirolvaJus 
hijldus, Ham. Wall. Cat. n. 1421 ;B and n. 1421/0] are identical -with those of DeSilva 
from Silhet (Wall. Cat. n, 1421/1) on which the species was founded. Kurz’s Puriiea 
specinions have leaves less densely hirsute above. 

The species is evidently very closely related to the next one of which there is 
not a specimen at Calcutta. Being unable to separate it by Mr. Clarke’s description 
and figure, the writer asked that the two might be compared at Kow where the type 
of IpooKca Wait a is preserved. Dr. Btapf, who has kindly made the comparison at 
Hew writes : — Lctlsomia ruhens Clarke, and Ipomoea Wattii are very like j but note 
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tlie sepals, whicli are narrower and acute in tlie latter.” Tliis appears to be the only 
tangible distinction, and is perhaps hardly suthcieiit to separate tlie two plants ; till 
however, full material of I%tomcea Wattii is available it would he improxier to propose 
the formal reduction of Mr. Clarke’s species, a description of which, taken from the 
author’s original diagnosis and figure, is given here. 

45 c. Ipomoea Wattii Clarke, Journ, Linn, Soc, xsy., 49, t. 22; 
leaves ovate-cordate acute, sparingly bairy above and on tlie nerves 
beiieatli, peduncles long, 3-5-fld., sepals widely oblong acute, bairy. 

ITaoa Hills : Koliima, alt. 5,000 feet, Clarke, 

Scandent. Leaves 3-1— in., somewhat deeply cordate ; petiole 2-3 in. Peduncles 
3-“5 in., pedicels 1 in. Sepals in. Corolla 1-^- in. long, and as much across, white 
with a purple tinge. Capsule glabrous in. diam., seeds glabrous. 

The chief difference, apparently the only one, between this and Ipomoea ruhens 
lies, as already said, in the sepals, which are here widely oblong acute, whilo in 
I. nibens they are widely oblong obtuse and rather sliorter. 

From the figure quoted, the artist has altogether omitted the tom en turn of 
leaves and calyx, while the sepals are shown as lanceolate instead of widely oblong. 

46. Ipomoea petaloidea Choisy. 

VAE. typica ; add to localities of F. B, L : — 

Behar: Knrz! Wood! Eevd. Gamphell ! Oentl. India : G-odaveri 
district, Beddome I Gamble ! Sagor, Yicary ! 

VAB. paucidora Clarke, Flor, Brit, Ind. iv., 212. I. petaloidea, yar. ? 
foliis fere linearibus Coll, Hemsl., Journ. Linn. Soc., xxviii., 97. I. 
petaloidea var. linearifolia Kurz. Mss. in Herb, Cah. Add to localities : — 

Burma : Pegu, at Palawa Zeik, Tonkyegbat, Kurz ! Sbnn Hills, at 
Pwehla, 4000 feet, Collett ! Soutliern Sbaii States, Ma^iders f 

Tills very distinct-looking variety has also been collected by Dr. King near 
Mussorie, in the district where it was first obtained by Dr. Thomson. 

VAR. andamauica Brain ; sepals larger, en larging in fruit, capsule 
mucli larger. Convolvulus platypeltis Span. Linnea xv., 838. 

Andamans : Kurz I Klncjs Collectors ! Common. Djstrib : Timor. 

The fruit of this closely resembles Ipomoea lactea Wall., but the corolla is much 
smaller and is shaggy externally. Spanoghe’s Timor plant, rel’erred by ^Miqiiel to 
I. petaloidea, is evidently this form. 

46 b. Ipomoea Kingii Brain : leaves nari*ow ovate cordate acute 
witli shallow or deep rounded sinus and rounded auricles, glabrous 
above or with tbe midrib sometimes puberulous, sparingly birsiite on 
the nerves beneath, petioles long puberuloii.s ; peduncles glabrous longer 
than tbe petioles, bearing sometimes 1-3, more often a lax Ijraiiebing 
cyme of 5-12 flowers, with long smooth pedicels thickener!, even in 
flower, under the calyx ; flowei^s large, sepals broad ovate obtuse glab- 
rous coriaceous, with membranous margins iieai% equal ; corolla wide 
campanulato glabrous excriially ; capsule largo, seeds uniformly covered 
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witli long brownisli-grej liairs. Ipomoea cymosa yar. maera G, B, 
Glmdce, Fhr, Brit. Ind, Iy., 212; Jotirn. Linn, Sog., xxy., 49. 

SiinoM : Bisliap, etc., 2500-~500 very common, King I Gam- 

mie! Clarke! Gamble I Bootax! Farkes ! (Jummins I Assam: Kliasia Hills 
GrifUhy Eooker! Gaiilniti, Masters! Haga Hills, 

Clarke, Frain! Burma : Karen' ' Hills, 3000 ft., Kwrz ! Shan Hills, 
8000 ft., Collett ! 

A large climber : Icarcs 3-1-6 in. by 2*4 in., petioles 1-3 in. j peclimcles 2-6 in. 
witli small deciduous linear bracts at origin of pedicels, wUicli are from 1-2 in. long. 
Sexrds f in., reflexed but not enlarging in fruit. Corolla wliite, in. long, moutli 
2 ill. across. Ca'pfiule 1} hi diam. 

Tliis is a very distinct species, much nearer to L petaJoidca (with which it 
agrees in having thiekoiied pedicels and of which it has exactly the calyx) than to 
I cymosa. It is however easily distinguisliod from L pcialoidea by its leaves, ivliich 
are quite like those of I. cymosa, and by its glabrous corolla, 

49. Ipomoea carxora Br. 

Add to localities of F. B. I : — 

Pah Ay G : 'Ridley ! 

56 Ipomoea GRACiLLiMA Pmm; glabrous, leaves pedately lobed, 
lobes 2 iaiTO\Y, spatliiiiate sub-simiato, peduncles 1~7 M., filiform 
elongated, sepals ovate obtuse, corolla small purple, seeds Yelvety witli 
a few long bail’s at tip. I palmata yar? gracillima, CoZ/, Hemsl., 
Joum. Linn. Soc., xxviii., 97. 

Upper Burma: Heiktila, CbZZt^ZZ.^ 

A slender climber ; leaves 1-3 in. diam. jj^tiolcs 1 in. 3 peduncles much larger 
than leaves (2-4 in.) ; sepals k ? corolla J-f in ; capsule in. 

Very closely resembles i. palmaia in appearance but is easily distingiiislied by 
its much longer petliiucdes, its flowers le,ss than half the size, and its very different 
seeds. ■ v ■ ■ ■ 

0. LEPISTEMOK Bh. 

1. Lepjstemon FLATESCEys BL Bljdr. 722. Lepi.stemon Wallicliii 
Clioisy Convolv. Or. G1 ; Flor. Brit. Ind. iv. 216. 

Add to localities of F. B. 1. :■ — 

D^Ialay PEXiysru V : Perak, at Larut, ScorteeJmd 11 . 1544 ! Distrib, 
Java, Borneo ; Fiulippines. 

Lephtemnn 'IVaUicliii (Coiivolvalus eephalanthus TTuZ?. Cat n. 1403; Ipomoea 
Wallichii iSteud.) scarcely ditfers from Lepistemon jiavoscens (Ipomoea ilavescens 
Sfeiid.) as has been already pointed out by Choisy (DO. Prodr. ix, 348.) Ohoisy, 
however, lias not seen his way to formally uniting the two jdants even w'heii 
monogra})hing the natural order ; on this account, and also hecanse the geographi- 
cal areas of the t^wo forms did not then seem to overlap, Mr. Clarke has kept up the 
distinctive name and position of the Indian one; he has however, pointed out how 
closely they are related, and how nearly both are allied to still another form from 
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Borneo and tlie Fliilippmes. The form collected by Father Scortechini in Lariit 
differs somewhat from both the Indian and the Java plant; it has the widely 
nrceolate corolla of L.fiavescens, and therefore is not true L. WallicMii at the 
game time it has sepals that are , longer and more lanceolate than even in h. 
Wdllicliii, and therefore is not trae L. fiavesc&ns. 

Dr. Stapf writes ; — I do not think that L. flavescens, L. Wallicliii, and the 
Borneo -Philippine plant are specifically distinct. They seem to be very dight 
variations of one species.” This opinion, coupled with the commiinication from an 
intermediate locality of a form that combines the characters of Steiidel’s two 
species,” leads the writer to propose the identification of the Indian pdant with 
that distributed throughout the Malayan region. 

9. CONYOLYULUS Lim. 

^ JUreot or dijfiise^ not twining (except sometimes C. glomeratiis); 
stigmas filiform^ nearly as long as, or longer than the style, 

t Spiny or spinescent shruhs or under-shriibs. 

1, ^ Convolvulus leiocalyoinus Boiss, Flor. Orient, iv., 86; a rigid 
sliriib with elongated again dividing branches, young parts aclpressed- 
silky, elsewhere glabrous, the ends of branches and peduncles develop- 
ing into short sharp spines, leaves small shortly petioled, shortly silky 
hairy, spathulate oblong subacute with rounded or sub-hastate bases, 
flowers solitary axillary, pedicels shorter than the leaves, sepals glabrous 
coriaceous ovate-obtuse miicronulate, corolla white glabrous 5-6 times 
longer than the calyx, ovary hirsute, stigmas filiform, as long as the 
style. 0. lasiophiaeus Jauh. ^ Spachf III.^ t. 368. C. lycioides Boiss. 
JDiagn,^ Ser. i., 7, p. 29. 

Panjab Frontier: Duke! British Beluchistan : Xuce ‘D istrib, 
Afghanistan (Bellew') ; Beluchistan, Persia. 

Height 3-4! feet; leaves in. or less; calyx ^ in. ; corolla 1-1^ in. long, capsule 
ovoid. 

The occurrence of this species just -within the British Indian frontier I'enders 
it necessary to supply a description of the plant. It is readily distinguished -from 
the next species by its hastate or cordate-based leaves, 

1. ^ ^ Convolvulus spinosus Burm, Flor, Ind, 47, t. 19, f. 4; 
a low mucli-branclied shrub with elongated again niiicli divided branches, 
all parts covered with a short ad pressed ash-grey silky pubescence, 
the ends of branches developing into sharp slender spines; leaves 
small elliptic subacute, bases narrowed, the uppermost linear and 
scale-like ; flowers on axillary, 1-3-fld. pedicels as long as the leaves, 
sepals hirsute coriaceous ovate-obtuse, corolla hirsute 3-4 times longer 
than the calyx, ovary hirsute ; stigmas filiform as long as the style. 
C. spinosus Boiss., Flor Or. iv., 87, not of J)esr. nor of Eickwald 
0, genistoides Jatih. ^ Spaoh, III. t, 370. 
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North-West FRONTiEE r Nal/Difcfe. Distrib. Afghanistan 
Beliichistan (S^ocfo*); Persia. 

Height; 1-3 ft. 5 leaves in. ; calyx ^ in, ; corolla i-1 in. 

A description of this species is necessary for the same reason that . calls for 
one of 0. leiomhjcimis. From that species the longer pedicels, the hirsute calyx 
and corolla, and the different leaves, easily distinguish it. 

1. CONVOLYULUS SCINDICtTS 

t t Herbaceotis not spinescent, 

4 h Gonyolyubus lineatus Linn : Boiss. Flor. Or. iv., 97 ; adpressed 
sericeous, leaves oblong ; the lower narrowed into a long petiole, the upper 
most often narrowly linear, cymes few-fld. at the ends of the branches ; 
flowers solitary shortly pedicelled ; sepals oblong lanceolate membran- 
ous at the base, tips herbaceous spreading, eorolla 3 times as long as the 
calyx, ovary hirsute. Convolvulus spic^folius Besr. in Lamh Bneijcl 
Metli, iii,, 549. 0. Besseri Sprmig^ Syst, i, 610. 

British Beluchistan : Quetta, Stocks! Punjab Frontier : frequent, 
Sanders / Buke ! etc. Disteib ; Europe, N. Africa, Western Asia, 
Siberia. 

Root-stock woody, stems 4?-8 in., herbaceous numerous, ascending or procum- 
bent, lower leaves 2-3 in. by rl-i' in., petioles 1 in. or longer, stem leaves f-1 in. ; 
sepals f in., adpressed sericeous ; corolla rose, 1 in., externally adpressed, sericeous 
on the plaits. 

Desciubcd for the reasons given under C. leiocalycmus and 0, spviosns, 

6. Convolvulus glomeratus Ghoisy. 

Add to localities of F. B. I . : — 

Rajputana ; Jodhpur, King ! 

7 1). CONYOLYUIUS tenellus Stockh\ Eooh Keiv Journ. iv., 172; 
pale-green, sparingly adpressed hirsute, leaves sessile linear, peduncles 
sepals ovate mucronuiate or suddenly acuminate, quite glabrous, 
corolla I in. wide, campanulate ; ovary glabrous style very long. Con- 
volvulus Stocksii Boiss. Flor. Or. iv., 110 [1879], 0. Rottleriaiius var, 
tenella Clarke, Flor. Brit. Ind. iv,, 219. 

SciNDE : Ciitcb, StoUezka ! Disteib. Beluchistan {Stocks! Ball!) 

Erect strictly branched, stems and branches wiiy ; leaves f in, very narrowly 
linear ; peduncles long, 2“2| in. I sepals i in., corolla rose, f in. at mouth, very 
sparingly hispid along the angles. 

This is extremely distinct from 0. ‘Bottlerimius, and may be at once recognised 
by its glabrous calyx and its much longer scarcely hirsute corolla. 

Boissier’s name, 0. StocksU, is given because there is a prior name 0. tenellu 
(JDesn inLmn'k. Bncycl.) As the ^‘0. tenellus” of Desrousses is a Breiveiia and 
not a OonvolviduB, there is no reason why Stock’s name should not be used. 

7 c. Convolvulus sinuato-uentatus, Golh ^ Hemsl, Journ. 
Linn. Soc., xxviii., 98; pubescent, leaves petioled thick cordate^ 
J. n. 15 
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oblong sub-obtuse sinuate-tootlied ; flowers axillary solitary or pube- 
scent ; pedicels as long as tbe leaves bracteolate near tbe middle ; sepals 
coriaceous ovate-obtuse pubescent externally ; corolla twice as long as 
tlie calyx, externally birsute ; ovary glabrous, 

Uppeb Burma : Shan Hills, at Pwehla, Gollett / at Koni, Brazerl 

Eoot-sfeock tliick woody 5 stems slender prostrate internodes short j leaves i-1 in. 
long, across, petioles i in. or less? pedicels sometimes i | in. long, braoteoles 

2 or 1 ; sepals rHn.j corolla white, I in. 

^ ^ Stems tinning ; stigmas narroivly ohlong or linear^ shorten than tlm 
style, 

9. Convolvulus PLAvus 

Add to localities of F, B, L : — 

Rajputana; Mt. Ahoo, King ! 

11. Convolvulus MrcROCALTx Clarhe. 

Substitute for localities of F. B. J. 

Mishmi: Griffith (mixe'd with Porana paniculafa) ! Assam : JenMns! 

11. PORAHA BuPvM. 

3. PORANA SPECTABILIS KuTZ. 

Add to localities of F, B. L : — 

Assam : ISTaga Hills, at Nicbuguai*d, Clarke; Lusliai Hills at Clmiig- 
sil, Frazer I Burmah: Shan Hills, Oo/le// / Andamans: Coco Islands, 
Frain! S. Andaman, Pram / King's collectors I 

13 h. DICHONDRA Porst. 

Prostrate creeping small herbs; leaves entire, flowers small 
axillary ; corolla campanulatB deeply 5-lobed ; ovary of 2 distinct 
carpels, each with an almost basal style, and 1 or 2 ovules ; stigmas 
capitate. Pruit of 1 or 2 membraneous capsules, each with 1 or rarely 
2 seeds. — Species 2, one ti’opical American, the other cosmopolitan in 
the tropics, 

1. Dichondra eepens Forst ; Choky ^ JDG, Frodr,^ ix, 451 ; a 
slender creeping perennial, rootingat the nodes, hoaiywith minute pube- 
scence, or silky ; leaves long-petioled, orbicular or reniform ; flowers 
solitary on peduncles shorter than the petioles; sepals obovate, very 
short ; corolla yellow rather shorter than the calyx ; carpels about as 
long as the calyx, nearly globular. R. Pr., Prodr., 491 ; IFci/L Cat. 
1339 ; Benth, Flor, Amtrah iv, 438 ; GolL Hemsl,, Journ, Linn, Soe, 
xxvii., 99. 


Upper Burma : Taong-Doung Mts., Wallich I Shan Hills, Collett ! 
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King's Oolledors ! Bmmm, Tropical and stib4ropicai regioES 

lieinispliet’CSi 

Leaves l-^l in. cliaBl. ; petioles sonietmies 2 in. (in Wallicli’s specimens as miicli 
as 4 in.) longj sepals about 1 line long. 

15. CUSOUTA Lite 

1* , CoSCtJTA BEFLIlXi Boxb. 

Add to localities o£ F, B. L : — 

Upfeb Buemah: Karen Hills, Mason! Shan Hills^ GolleU! King's 
OollectoTs! K Anderson ! 

Add to distiibution i—Chinai 
A, Gmcmk Lmith 

Add to localities of P. B. I. : — 

UppeeBubmha: Shan Hills, OoZZeofor6' / 


Natural History Notes from H, M, Indian Marine Survey Steamer 
‘ Investigator f Commander 0. F. Oldham^ E. N, Goimnanding, Series 
II., Ko. 11. An Jccoimt ofaEeceuf Collediori of Bathyhial Fishes from 
the Bay of Bengal and from the Laccadive Sea . — A. Algock', 
M. B., C. M. Z. S., Sujperintendent of the Ifidian Musetmi, 

Plates VI &m 

[HeceivecI 31st Alay; — Bead Gth June.] 

IJhTROBUCTIOIS?. 

The collectidn of cteep-sea fishes recently added to the Indian 
Museum through the exerlions of the Marine Zoological Surrey is a 
large one and numhers many species, o£ which only those that appear to 
be either hitherto unknown or new to the Indian record are here noticed. 

In the list of these new forms it is interesting to find HoplostetJms, 
Tliyrsites^ Bemhrops^ Pcecilopsetta, Chloroplithalmus, Xenomystax, (a re- 
markable deep-sea Eel of the Sauromureenesocine alliance, lately dis- 
covered by the U. S. Steamer ^ Albatross ' off the coast of Ecuador, 
and now appearing in the Laccadive Sea), Nemichthys^ and Triacan-^ 
tliodes. 

The discovery in these waters of representatives of these genera 
shows that the exploration of the Indian Seas is still far from complete, 
and leads us to hope that other unaccountable gaps in our knowledge of 
the geographical relations of the fish fauna of India may yet be filled up. 
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From recent experience, as from experience gatliered in tke past, 
it appears that the most promising ground for exploration, in these 
Seas, is that which lies between 150 and 250 fathoms, 

I may state, in conclusion, that the species here described, but not 
figured, will in all probability be figured in nextyea/s issue (Part III.) 
of Hkistmtions of the Boyal Indian Marine Steamer * Investigator J 

ACANTHOPTERYGII. 

Family Percidse. 

Acropobia, Schleg. 

PamBcomhrop^i Alcock, J. A. S. B., Yol. LVIII, pt. ii., p. 296; fMelanoBtomaj 
Dod., Beiik, Ak. Wien, XliVIII., p. 5. 

1, Acrojpoma pldlippimnsei Gthr, 

Acropoma ■philippinenset Qth.v,Zool, Chalk Exp. Yoh L, pt. vk, p. 51. 

Tarascomhrops pellucidus, Alcock, J. A. S. B., 1889, YoL LYIII., part ii., p. 
296, Pk XXIL, fig. 1. 

This species is characteristic of the Bay of Bengal in water 
between 75 and 150 fathoms deep. 

I take this opportunity of stating that the generic name Parascom- 

proposed by me in 1889 for this species is only a synonym of 
Acropo7naj and must therefore be withdrawn. 

Family Scorpsenidse. 

Mixous, C. V. 

2. 31inons mermis, Alcock. 

Mi7ioiis inermisj Alcock, J. A. S. B., 1889, Yok LYIII., pt. ik, p. 299, Pk XXII., 
fig. 4(; and Annals and Magazine of Natural History, Sept. 1892, p, 207, 

Specimens of this species dredged this year in the Bay of Bengal 
ofi: Madras, at 133 fms., ai^e encrusted wfitli the same commensal Hydroid 
{Stylactis 7nmoi) as the specimens dredged off the Mahanaddi, off the 
GodaTari, and off the Malabar Coast in previous years. This confirms 
the already fairly well established opinion that the relation betw^een 
the Hydroid and the Fish is a fixed and definite one. 

Family Berycidsc. 

Hoplostethus, C. V. 

3. Eoplosfethns Quediterraueimiy 0. V. 

For Synonomy, vide Gunther, ^ Challenger’ Deep-sea Fishes, p. 21. 

A fine specimen dredged in the Bay of Bengal at Station 162, 145- 
250 fms., is a new addition to the record of the Indian Fauna. 



1894.] Alcoo^“*^Bteceni ColhcHon of Bath^Mal Fishes, li? 


Family TricMuridae. 

Thyesites, C. and V, 

i. Thyrsites n, sp., PL VL, fig. J. 

Closely related to Tliyrsites pronietheoides, Blkr, 


B. 7. D. 18 


P. 14. 


V, L 


Lengtli of Lead two-seventlis of the total (caudal included), and 
twice the greatest height of the body. 

The snout, which has the usual Trichiurid form, is two-fifths of the 
head iu length, and twice the diameter of the eye. 

The nostrils are small pores situated well in front of the eye. The 
mouth is large, and the upper Jaw-bones are massive : the maxilla reaches 
to a point midway between the anterior border of the orbit and the pupil. 
There is a single row of distant fang-like teeth in the premaxillary, 
which in front, to the number of three or four, are of great size: the 
mandibular teeth are similar in size form and arrangement, but only 
two — the front one on each side — are enlarged, and these but slightly. 
There is a single row of small sharp distant teeth on each palatine. 
G-ill-openiiig extremely wide. PseudpbranchiaB large. 

The head and body are invested in a thick silvery scaleless skin. 
The lateral line bifurcates at the level of the oth or 6th dorsal spine, 
the upper branch running along the base of the dorsal fin, the lower 
descending with a curve to the middle line, or a little veiitrad of it, 
and then taking a somewhat sinuous course to the caudal. 

The longest (middle) spines of the long first dorsal fin are two- 
thirds the greatest body height in length : the second dorsal, like the 
anal, is low and short : the two spurious finlets are incompletely iso- 
lated in both fins. 

The caudal is large and deeply forked. 

The delicate pectorals are not quite half as long as the head. 
The ventrals, which arise close together on the abdominal profile a 
little in advance of the pectorals, are each reduced to a single fiuted 
spine. 

In correlation with the strong Jaws and large fangs the stomach 
is huge, its length being one-third of the total (caudal included). In 
the specimen dissected there is a small air-bladder and seven large 
but delicate pyloric C£eca. 

Colours in spiidt : burnished silver, with the mid-dorsal line, from 
snout to caudal, blue-black : fins hyaline, the spinous dorsal with a 
black edge which is broadest in front, the tips of the lobes of the 
caudal fin dusky. 
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Tlie largest specimen measures 5*25 inches. 

Loc, Bay of Bengal, Station 162, 145/250 fathoms. This species has 
the true bathybial fades* 

family Trachinidae. 

Group Trachinina. 

Bebibrops, Steindachner. 

BemhropS} Steiuclaohiier, SB. Ak, Wien, 1877, Yol. LXXIY., pt. i., p. 211, 

BathypemS} Alcock, J. A. S. B. 1893, Yol. LXII., ptvii., p. 177. 

5. JBemdrops caudmiamila, Stdi\ 

Bemhrops caudimaculaj Stdr., SB. Ak. Wien, 1877, Yol. LXXIY., pfc. i., p. 212. 

Tvyo small specimens of this species were dredged in the Bay of 
Bengal, at Station 170, 107 fatboms, this being the first report of the 
occurrence of the species in Indian waters. 

6. Bemh'ops platyrhjnchtk% (Alcock), 

Batliypevcis plaUjrhynclms, Alcock, J. A. S. B., 1893, Yol. LXIL, pt. ii., p. 178. 

Bay of Bengal, 128 fathoms. 

I must apologize to Professor Steindachner for having, when des- 
cribing this species last year, overlooked his very clear and complete 
account of his new genus Bemhrops from Japan ; and I must now state 
that BatTiypercis is merely a synonym of Bemhrops, and must be with- 
drawn. 

Family Pediculati. 

Lophius, Art. 

7. Lophms Ittgiihris, n. sp. 

Very closely allied to £. muHlus, mihi. 

B. 6. D. 3/1/7-S. A. 5-6 0,8. P. 13. V, 1/5. 

Cephalic disk subcircular, its diameter not quite ciie-lialf the 
total (caudal included) : its upper surface studded with scattered knobs 
and spines, none of which ai^e of predominant size : the mouth-cleft 
traverses the whole breadth of the disk, 

Depressible fangs in a single series along the premaxillary, except 
at the symphysis, where there are also a few small teeth of a second 
series ; and in three irregular series in the mandible. A single rigid 
fang, or a pair, at either extremity of the head of the vomer; and 
an uneven row of 4 or 5 rigid fangs along each pahitinc. 

Eyes small, their major diameter being about une-seveulli the 
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length of the head : two diameters apart. Gill-cleft contraoted : three 
gills. The skin is loose and glandular, and round the edge of the disk 
and along the sides of the tail there is a scanty fringe of cutaneous 
filaments. The dorsal spines are simple filaments, the firat two of 
which stand close together on the snout: the third is about twice 
the length of the second and as long as the cephalic disk in the 
after half of which it arises. The second part of the spinous dorsal 
is represented by a single filament about two eye-lengths long, arisino- 
near the hinder limit of the cephalic disk. 

Colours in spirit: very dark sepia mottled with black: tonc^ue 
dusky. Length 4. 25 inches. 

Log. Station 151, off Colombo, 142 to 400 fms. 

This species is very clo.sely related to I/ophius imiiilus, mihi (J A 
S. B., Part II of 1893; and Zoology of the E. I. M. S. ‘ Inve.stio-ator’' 
Fishes, Part II, pi. X, fig. 2), from which it chiefly differs in having the 
second part of the spinous dorsal fin represented by a single well- 
developed spine, instead of by two hidden rudiments. ° 

Halieuma, C. & V. 

8. Salieutma fwnosa, n. sp. 

B. 6. D. 4. A. 4, 0. 9, P, 13. V. 5, 

Body remarkably thin and depressed. The greatest length of the 
cephalic disk, which is half the total, caudal included, is only four-fifths 
of its greatest breadth. 

The spines on the dorsal integument, with the exception of those 
along the rostral and supra-orbital margin and those on the edge of the 
disk and along each side of the tail, are mere spicules, quite different 
from the large stellate spines of the other species; and the ventral inte- 
gumeut is thick, .soft and glandular, and is absolutely smooth. The 
cleft of the mouth is two-fifths the breadth of the wide disk. 

Eyes large, their diameter being between one-seventh and one-eight 
the length of the cephalic disk : interorbital space very slightly con- 
cave. 

The caudal fin is half the length of the tail, or one-fourth the total 
itself included, and is equal in length to the pectorals : the long narrow 
ventrals are just over two-thirds the length of the pectorals. 

Colours in spirit: upper surface smoky blue becoming hyaline 
round the edge of the disk, under surface hyaline, finely and closely 
speckled with silver : dorsal fin blackish : pectorals and caudal broadly 
and darkly banded in the distal half, and often milk-white at tip : 
numerous fine jet black filaments on the upper surface of the disk : 
a black ring round the orbit. 
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The largest specimen — a matnre female— -is about 4 inclies long, and 
2*4 inches across the disk. 

lioc^ Bay of Bengal, Station 162, 145 to 250 fms. 


Synopsis op the Indian Species op EaUeut ^ ea *^ 

I ■ Bisk markedly broader than long, with the spinatiire of its dorsal surface 
remarkably feeble, and with the skin of its ventral surface soft, thick, glandular 
and absolutely smooth. 

[Interorbital space rather broad and very slightly concave eyes large: 
mouth-cleft wide, two-fifths of the width of the very wide disk : four rays in 
the dorsal fin ; colour smoky blue].— S’, fumoscu 

r 


n. Bisk nearly circular, 
or only slightly broader 
than long, with the si>i- 
nature of its dorsal sur- 
face strong and coarse, 
and with the skin of its 
ventral surface leathery 
and either spiny or 
granular. 


i. Under surface of 
disk granular or with ! 
scattered spines : in- j 
terorbital space rather * ■ 
narrow and markedly 
concave : eyes small. 


[ CL Under surface of 
disk with scattered 
spines between which 
the skin is rough 
cleft of the mouth 
narrow, about one- 
third the width of the 
disk : four rays in the 
dorsal fin : ventral 
fins broad : colour 
pink, — stellaia, 0. 

#‘r. 

h. Under surface of 
disk finely and very 
closely and uiiiform- 
granular: cleft of 
the mouth broad, 
nearly Iialf the width 
of the disk : five rays 
ill the dorsal fin ; ven- 
tral fins long and 
slender : colour blue- 
L black. — iT, 7iigrcL 


ii. Under surface of disk closely covered with 
stellate spines: interorbital space rather broad 
and slightly concave in front only : eyes large. 

[Mouth-cleft w'ido, nearly half the width of 
the disk ; five rays in the dorsal fin : vontrals 
broadish: colour crimson to bright pink].— 
coccinea. 
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Family Cataphracti^ 

Peuisteteus, Lacep. 

9. FeristetJms Bivers-Andersom, n, sp., PL VI., figs. 2, 2a, 2k 
D. 6/22. A. 21. L. lat.S2. 

The pre-orbital processes, which are bluntly pointed depressed and 
hollow — their cavity opening below by several large pores— are in 
length nearly half the distance between their tip and the anterior 
border of the orbit, and each has upon its base a small upstanding 
hook. 

The pre-opercular ridge is I’emarkably salient but is sharply trunca- 
ted, not forming a spine. The opercular ridge forms a short bluntly 
rounded spine. 

The lower jaw is thickly fringed with small tentacles. The labial 
tentacles when laid back hardly surpass the angle of the mouth. 

The interorbital space, the breadth of which is equal to the major 
diameter of the orbit, is deeply coucave, and is traversed fore and aft 
by a deep median gi’oove. Each supra-orbital mai’gin is surmounted 
posteriorly by a strong recurved spine, and there is a similar spine 
on each side of the occiput. 

The body-shields are in four rows 5n each side : each shield is 
strongly carinated, the carina being produced behind into a strong 
spine ; and in the case of the shields of the posterior third of the 
lateral line the carinsc are slightly produced and pointed in front 
also. 

The length of the anterior ventral shields is more than twice their 
greatest breadth. 

Colours in spirit : body flesh-coloured ; the pectorals with a bz-oad 
jet-black band in their postei’ior half and with a milk white tip ; the 
spinons dorsal black in its upper half, and the soft dorsal with a black 
edge. 

Length 3*5 inches. 

Loc, Station 151, oif Colombo, 142 to 400 fms, 

ANACANTHINL 
Family GadMse. 

Physicultjs, Eaup. 

10. Physiculus argyro^astus^ Aicock. 

Physiculus argyropastuSi Aicock, J» A. S. B., 1893, VoL LXII, Pt. ii, p. 180, pi. 
IX, fig, 3. 
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Several specimens were dredged in the B^y of Bengal at 162 and 
170 fathoms. ^ • . ■ - . „ 

This species is easily distinguished from Physiculm roseus—tbe only 
other Indian species as the following tabular statement shows 

COMPAEISON OF THE INDIAN SPECIES OF Phjsiculus. 

Physiculus roseus, FJiysiciilm argyropastus. 

Greatest height of the body a little Greatest height of the body a little 
OTer one-sixth of the total (with caudal), orer one-seyenth the total (with caudal). 

Jawbones broad and massive. Jawbones thiu and narrow. 

Barbel stout and fleshy, about as long Barbel filiform and inconspicuous, 
as the eye. never half the length of the eye. 

First ray of first dorsal fin prolonged. No prolonged dorsal ray. 

Seven ventral rays, the longest, (outer- Six ventral rays, the longest (outer- 
most) of which only just surpasses the most) of which reaches to the 12tli or 
orgiu of the anal. 13th anal I'ay. 

Uniform rose red. Body with a reddish tinge; fins 

scarlet. 

Family OpMdiidse. 

Glyptophidium, Alcock. 

11. GlyptopMdittm macroptis, n, 9 Pb YI*) bg, S, 

In character quite similar to GlyptopMdmm argenteuni (Ann. Mag. 
Nat. Hist., Nov. 1889, p. 390, and Zool. H. M. I. M. S. ‘Investigator,^ 
Fishes, Parti., PL II., %. 3), from which it differs chiefly in having the 
ventral fins in the form of bifid instead of simple filaments, and in 
having the candal fin confluent with the other vertical fins instead of 
heing free a short distance from its base. 

The head, which is higher than, and nearly twice as long as the 
trunk proper, is nearly one-fourth of the total, and has the muciferous 
channels greatly developed, hut the frill-like crests which delimit them 
— with the exception of the one in the middle line— low. The short 
trunk falls abruptly to the low finely tapering tail. 

The snout, which does not overhang the equal jaws, is a trifle more 
than one-fourth the length of the head, and not quite equal to the major 
diameter of the large subcutaneous eye, which latter is equal to the 
breadth of the interoihital space. 

Month-cleft wide, the maxilla reaching beyond the middle of the 
eye; the jaw-hones, like all the bones of the head, are extremely deli- 
cate. Villiform teeth in very narrow bands in the jaws, palatines, and 

Operculum with a feeble spine above : gill openings very wide, the 
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gill-menibraries being separate tlironghout : gilWamin® very nanw J 
glll-rakers on tlie outer side of tb© first areb nnmeroits (over 25 in 
number), close-sot, long, setiform : pseudobraiicbias moderately large. 
Scales small and extremely tbin ; larger and even thinner, bixt sparse 
and deciduous, on the bead. No lateral line whatever. 

The dorsal fin begins well on the occiput, and is much more deve- 
loped than the anal, its rays in its anterior two-thirds being more 
than half of the greatest body-height in length: the caudal, which is 
only about one-third the length of the head, is confluent with the other 
vertical fins. Pectorals large and pointed, with a thick fleshy base : their 
length is nearly equal to that of the postrostral portion of the head* 
The vonti’als arise close together at the pectoral symphysis : each consists 
of two long rays, the inner of which is an eye-length longer than the 
head. 

Intestine long and much convoluted : 7 or 8 very small pyloric 
c8Dca: a large air-bladder. 

Colours in spirit: head and eye and body silvery, the body finely 
peppered with black: vertical fins hyaline with blackish tips, pectorals 
blackish, ventrals white. 

The largest specimen is nearly 5| inches long. 

Log. Bay of Bengal, Station 162, 145 — 250 fms. 

Neobythites, Goode and Beam 
12. NeohjtJdtesscpmmijpinms^AlGOck* 

Pycnocraspedum squamipinne, Alcock, ilmaZs and Magazine of Matural Mktori/f 
November 1889, p. 386. 

Pux’ther sjxecimens (fi’om the Bay of Bengal 145-250 fms.), to- 
gether with a better knowledge of the family, convince me that the 
charactei's upon which the genus was founded are not 

of generic value. I tiierefoi*e withdi*aw the name Pyewoemspeefew. 

Family Maoruridse. 

Magrurus, BL 

Subgen. Ooelorhynchus* 

13. Macnm^sJlahelUspm7his,^^^^^ 

B. 6. D.n/8. A. 95. P. 16. V. 7. - PyL csec. circ. 40* 

Head massive, shark-like, deeper and broader than, and more than 


* A rudimentary tubercle. 
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twice the length of the trunk propel*, and more than half the length of 
the lash-like tail : its length in the total is nearly one-third. 

The trihedral, rigid, and acntely-pointed snout is about two-fifths 
the length of the head, and about tvYice the major diameter of the 
large eye in length : about four-fifths of its extent is pre-oral. The 
nostril on either side has the form of a large pit (the vertical diameter 
of which is two-fifths the major diameter of the eye) with an aiiteiior 
ciienlar opening, and the posterior opening much larger and reniform— 
the two openings being separated by a narrow bridge of skin. 

The mouth is quite inferior : the maxilla reaches almost to the 
vertical through the posterior border of the orbit. Villiform teeth in 
a narrow tapering band in the lower jaw ; and in a broader anjcl longer 
baud in the upper jaw, where the outer I’ow is slightly enlarged. 
Barbel slender, not much more than half an eye-lengtii long. 

Gill-openings wide, the membranes free : gill-rakers rudimentary : 
gill-laminae large and broad. 

The body and the head, except in the glosso-hyal region, are every- 
where covered with large, stout, firmly adherent scales: those on the 
head, which are so intimately adherent to the bones beneath as to form 
a plate-armour, are furnished with from three to eight stimg wddely- 
radiating spiniferous ribs; while those on the body and tail have usual- 
ly eight similar great spiniferous ribs, the radiate arrangement of which, 
though very distinct, is not quite so marked ; occasionally the last spine 
of one rib or more projects beyond the edge of the scale. 

There are four rows of scales between the base of the first dorsal 
fin and the scales of the latei’al line. 

The first spine of the first dorsal fin is a mere tubercle ; the second, 
which is not quite five-sixths the length of the snout, is smooth 
throughout : the interval between the two dorsal fins is greater than tlic 
extent of the base of the first. The pectorals arc narrow and pointed, 
and their length is not quite equal to that of the postorbital portion of 
the head. The outer ray of the ventrals is prolonged, but is not quite 
equal in length to the longest pectoral ray. 

Stomach large and siphonal : at least 40 large long pyloric ca^ca ; 
air-bladder small, and with a thin wall. 

Colours : dark stone-grey ; fins and pharyiigo-branchial walls blue- 
black ; parietal peritoneum silvery-grey. 

Length 19 inches. 

Log. Station 150, Laccadive Sea, 719 fms. 

This species is very closely allied to JI. jiqyouicus Schiog.., J/. 
^arallehSi Gthi\, and IT. qtiadncrisfaius, milii. 
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Subgen. Macrurus, BI. 

34. Macnmis pumiliceps, n. s'p. 

Closely allied to M, smiliophorus^ Vaillant, from wliicb it difEers 
conspicuously in tlie structure of the scales. 

B 7. a 2/iL V. 12, P, 38. 

The lengtb of the head, which is a little more than the greatest 
height of the body, is only just o?ei' one-eighth of the total, the tail 
forming a long lash. 

Snout trihedral, with stx’ong median and lateral tubercles, its length 
is just e3:ceedecl by the major diameter of the eye,—-the latter being not 
quite one-third the length of the head, and exceeding the width of the 
inierorhital space by ahout oiie-£oui*th. 

Mouth small and quite inferior, the maxilla only just passing the 
level of the front border of the orbit. Barbel about three-quarters the 
length of the eye. Villiforni teeth in bands in both jaws. 

Head and body covered with small scales, those on the head with 
rough radiating ridges, those on the body having usually six ( sometimes, 
eight) iieaidy parallel rows of long slender spin elets — not moi’e than 
five ill the longest row. [In the specimens taken no lateral line is 
distinguisliahle.] 

The first dorsal spine is rudimentary, the second is slightly elon- 
gate (not so long as the short head), and very closely and sharply 
serrated (about 35 serrations) except at extreme base and tip. The 
rays of the second dorsal fin are remarkably short, slender, and inconspi- 
cuous, those of the anal are remarkahly long and stout. The outermost 
ventral ray is moderately prolonged, being as long as the upper pectoral 
rays, or equal in length to the postrostral portion of the head. [In the 
two immature specimens taken the ventral reaches to the sixth anal 
ray, and the pectoral to the ninth ; the vent being not half an eye-length 
behind the base of the pectoral fin]. 

Nine or ten villitem (rudimentary) pyloric C£Bca. 

Colour: silvery grey; throat, gill-membranes, belly, and paired 
fins black ; vertical fins blackish. 

Length 11 inches. 

Loc. Laccadive Sea. Station 150, 719 fms. 
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Bathyoabos, Gtlir, 

15. Bathygadm furvescenSf n. sp. 

B.7. D*10. Ri5. V.a Pjl.c®c.20. 

Tlie leiigtli of the head ig a little more than one-fifth of the total 
(1: 4*75) ; and the height of the tapering body, immediately behind the 
gill-opening, is about three-fourths the length of the head. 

The length of the snout is one-fourth that of the head, and is equal 
to the width of the interorbital space : the major diameter of the orbit 
is four-fifths the length of the snout. The nostrils are placed close to- 
gether immediately in front of the eye, the anterior being a mere pore. 

The mouth is very capacious, its cleft reaching to the vertical 
throtigh the posterior border of the orbit. Yilliform teeth in bands in 
the jaws only, the band in the upper jaw being very broad : tliere is a 
wide diastema between the two elements of the pre- maxillary, and a 
corresponding but much narrower edentulous interval at the mandibular 
symphysis. There is no barbel. 

Gill-openings wide, the gill-membranes free. The gill-rakers are 
short, broad, clavate and remarkably spiny, except on the outer side of 
the 1st branchial arch where they are long and setiform,— -the middle 
ten or twelve being three-fourths the diameter of the eye in length. 

The body and the head, except in the glosso-hyal region, are cover- 
ed with deciduous cycloid scales, of which there seem to be seven rows 
between the base of the 1st dorsal fin and the lateral line. 

The 1st dorsal fin has the usual position, and the 2nd arises imme- 
diately behind it; an unbroken ray from the middle third of the Yvell- 
developed 2nd dorsal is more than one-third of the greatest body-height 
in length. The rays of the anal fin are short and slender. The length 
of the pectorals is not quite equal to that of the postrostx’a! portion 
of the head : when laid back, their tips reach beyond the origin of the 
anal. The venkals, wdiicli are large, arise immqSiately below-Jiie 
pectorals, ■ ■ 


The pyloric cfcca, which are twenty in number, are of great size, 
as is also the pancreas. The air-bladder is large and spongy. 

Colours; warm dusky brown; vertical fins blackish, paired fins 
black ; gill-membranes, mouth and peritoneum black. 

Length : 20*6 inches. 

Loc» Station 150, off the Maldives, 71 9 fms. 


Family Pleuronectidse. 

Ohascanopsetta, n. gen. 

lilouth very wide, the maxillary being more than half the length 
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of tlie head. Jaws and teeth, equally developed on Tboth sides, each 
Jaw being armed with a single row of long slender depressible teeth. 
Byes on the left side. The dorsal fin commences near the tip of the 
snout, its rays, and those of the anal, being simple, slender, and 
sealeless. Scales minute, membranous, hardly imbricate. Lateral line 
with a strong curve above the pectoral. Gill-openings wide, the gill- 
membranes united to the isthmus in front. Gill-rakers none. 

16. Ohascanopsetta luguhris, n. FI, Yl,^ fig. 4. 

B. 7. D. 115. A. 80. 0.16. V. 6. 

Body long, low, tapering, the dorsal profile considerably more 
convex than the ventral. The greatest height of the body is about 
one-fourth, and the length of the head about one-fifth of the total, 
caudal included. 

Mouth-cleft very wide, oblique, with the lower Jaw strongly pro- 
jecting: the maxilla, which is hardly expanded posteriorly, is about 
three-quarters the length of the head, — ^reaching nearly to the angle 
of the properciilum. Each Jaw is armed with a single row of sharp 
curved teeth of two sizes, the larger fairly regularly alternating with 
the smaller : those of the lower Jaw are very close-set, and are strongly 
depressible inwards across the floor of the mouth: thpse of the upper 
Jaw are more distant, not so strongly depi’essible, and rather smaller. 
Tongue large, free, with a long sty liform point. 

The eyes, which ai’e on the left side, are large (their major 
diameter being about two-sevenths of the length of the head), close-set 
(less than a-third of a diameter apart), and nearly equal in front. 
The snout proper is short— -about two-thirds the length of the eye. 
The nostrils ax^e minute pores situated in front of the interorbital space. 

The gill-openings are wide, the gill-membranes being free pos- 
teriorly : the gill-arches are extremely weak and slender, the gill-laminse 
are delicate, and there are no gill-rakers. 

The body and the post-orbital portion of the head are covered with 
minute membranous hardly imbricating scales, which are somewhat 
enlarged along the lateral line. The lateral line on both sides has a 
strong Sinnous curve above the pectoral fin. 

The fin-rays are weak and filiform: the dorsal begins in front of 
the eye, on the snout. The caudal peduncle is strongly constricted, 
and expands again at the insertion of the fin, which is long and 
pointed,— 6| in. the total length. The pectorals are slender : that on 
the coloured side is much larger than its fellow, its upper rays being 
nearly as long as the caudal. Both ventrals are well developed. 

Colours : dull dusky brown, the peritoneum showing through as a 
black patch ; iris and fins black ; tongue dusky bx^owBe 
J. IT. 17 
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The largest specimen is 6>75 inches long. 

Lqc^ Bay of Bengal, Station 162 ; 145 to 250 fms. 

POECILOPSBTTl, GthlV 

17. PoecAlopsettci mamdosa, n. sp., PL VII. 1,. 

D. 56. A. 46. ' V. 5. 0. 18. 

Height of the body abont 1-| in the total, without caudal ; lengtli 
of the head a little more than 3|. The length of the snout is about 
half the majoi’ diameter of the lower eye, which latter is nearly one- 
third the length of the head — the upper eye being markedly larger. 
The eyes are on the right side, the lower hardly in advance, the upper 
strongly encroaching on the dorsal profile : they are separated by a 
flat scaly space, the breadth of which is nearly equal to the length of 
the snout. The mouth -cleft is oblique and narrow, the maxilla being 
hardly more than one-fourth the len^h of the head: the jaws are 
equal in front and equally developed on both sides, as are the teeth, 
which are villiform and in a crowded row in both jaws. The gill- 
membranes are bimdly united heiow the throat. 

The head, body, and caudal fin ai*e covered with minute thin cycloid 
scales : tlie lateral line has a wide cmwe above the pectoral fin. The 
dorsal fin begins above the middle of the eye and extends to the base 
of the caudal peduncle: its rays, like those of the anal fin, are simple, 
the longest being less than one-fourth the greatest body height. The 
caudal fin is large and hastate, its length being nearly one-fourth the 
total. The right (coloured) pectoral is rather more developed than 
the left, but is not longer than the eye. The ventrals are quite equal, 
opposite, and symmetrical, and are about as long as the eye. 

Colours : right side silveiy-grey with numerous large, well-defined, 
more or less oval blotches, varying from dusky grey to jet-black — the 
black blotches, in regular alternation with lighter ones, forming a 
ring round the circomference of the body j pectoral with a black blotch, 
caudal with two — one above, the other below: left side "with several 
longitudinal series of black blotches along the middle of the body, and 
with a series round the circumference of the body, coiTCspondiiig blotch 
for blotch with those on the coloured side. 

Length nearly 3*75 inches. 

Loc, Bay of Bengal, Station 162 ; 145-250 fms. 

18. FcBcilopsetia 'prwlonga^ n. sp., PL VII., fig. 2. 

D. 58-60. A. 45-47, V, 6. 0.18. 

Closely resembling P. maculosa, but very easily distinguished by 
the following difierences : — The height of the body is only about one- 
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third of the total without the caudal: the length of the snout is only 
about one-third the major diameter of the eye, which is one-third the 
length of the head : the eyes are in the closest contact: the maxilla is 
one-third the head in length : the teeth are in a narrow but distinct 
hand in either jaw: the dorsal fin begins aboye the hinder limit of the 
upper eye, and its longest rays are over one-third the greatest bodj- 
lieight in length : the caudal fin is narrow elongate and pointed. 

Colours : right side hyaline grey, all the fins black ; a series of 
black blotches round the circumference of the body, and two series 
along the middle of the body : the left side is coloured very much as in 
the preceding species. 

The largest specimen measures 375 inches, 

Loc* Off Colombo, Station 151 ; 142-400 fms, 

SoLBA, Gthr. 

19. Solea umhralitis, n. sp., FL YII., fig. 3, 

D. 70. A. 50. C. 18. P. 0. Y. 5. U lat. circ, 80.^ 

The height of the body is 2^ in the total without the caudal. The 

length of the head is sometimes a little more, sometimes a little less 
than a third of the total without the caudal (in adults). The snout 

is but slightly hooked : its length is twice that of the eye and from 

two-sevenths to a quarter that of the head. The eyes are nearly or 
quite a diameter apart. The nostril of both sides is a slender tube. 
The mouth-cleft reaches to the posterior limit of the lower eye, 

'No pectoral fins whatever. 

Yentral fins symmetrical, separated from the anal hj more than 
an eye-length. 

Colours in spirit: warm olive brown with numerous large black 
blotches which form four or five irregular transverse series and three 
irregular longitudinal series : dorsal and anal fins bluish-black or black : 
underside smoky in rather more than the posterior half. The Mack 
blotches are sometimes circumscribed by a light areola. 

Length of a nearly mature female, 4*25 inches. 

Loc. Bay of Bengal, Stations 169 and 170; 91-107 fms. 

In form and colour this species at first sight resembles Solea 
cijanea (Ann, Mag, Nat. Hist., Dec* 1890, p. 439), from which it is 
distinguished — specimens of equal size being compared — ^l^y the much 
larger head and mouth, by the larger and more widely separated eyes, 
and by the fewer rays in the dorsal and anal fins. It is however closely 
allied to Solea cyama, and also to Solea melanosticta^ Peters (MB. Ak, 

^ Tn its termiioation behind the upx''er eye. 
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BerL, 1876^ p. 845), and iSoZea haiana, GtloT, {^ Challenger ^ Bhore 
fislies, p. 49, pi. XXI., %. 0.) — all Ibeing compamtively deep-water 
forms of tlie East Indian Seas. 

Aphoristia, Kanp. 

20. Aphoristia trifasciata, n. sp., PI. VII., fig. 4. 

D. 87-89. A 75-77. V. 4. 0. 12. L. lat 80 to 82. ' L. tr. 38 to 40. 

The length of the head, which, is a trifle less than the height of 
the body, is one* fourth the total without the caudal. The length of the 
snout, which is about one-third more than the major diameter of the 
eye, is from one-fifth to one-sixth the length of the head. The eyes 
are in contact and are situated between the same verticals. The cleft 
of the mouth reaches beyond the middle of the lower eye. A row of 
small equal setiform teeth in each jaw on the blind side. The nostrils, 
the gill-openings and gill-membranes, and the form and arrangement 
of the scales, are as in the other Indian species. 

The longest (posterior) rays of the dorsal fin are more than half 
the greatest body-height, the corresponding anal rays being not quite 
so long. The ventral fin is about one-fourth the length of the head, 
and is separated from the anal by an interval equal to the length of 
the snout. 

Ooloui’s ; warm olive brown with three broad blackish cross-bands. 

The largest specimens measure 4 to 4| inches. 

Log, Bay of Bengal, Station 162 5 145-250 fms., and Station 164; 
I95-210fms. 

This species is akin to Aphoristia septemstriata and to Symplmrus 
leei, Jordan and Bollmaii, Symplmrus fasciolaris, Grilbert, and Symphurus 
atramentatus, Jordan and Bollmann. Its difference from the other 
Indian species, all of which also inhabit deep water, is shown in the 
following synoptical table. 


Synopsis of the Indian Species of Aphoristia, 


L Botli sides coloured, no | 
cross-stripes; Height of the-< 
body rather over one-fourth j 
the total (with caudal). j 


1. The mouth-cleft extends to or 

beyond the middle of the lower eye, 
owing, not to the greater size of the 
mouth, but to the more anterior posi- 
tion of the eyes : the origin of the 
ventral fin is hardly an eye-length 
distant from that of the anal A. gilesih 

2. The mouth-cleft, owing 
to the more posterior position 
of the eyes, hardly surpasses 
the front edge of the lower eye ; 
the origin of the ventral fin is 
more than two eye-lengths dis- 
tant from that of the anal. A, tvood^masoni. 
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1. The length of the head is 

one-fonrth the total (without 
caudal): mouth-cleft large, 

reaching well beyond the middle 
of the lower eye : the largest rays 
of the vertical fins are more than 
half the greatest body-height : 
three cross-bands..,..., A, trifasciata, 

2. The length of the head 
is one-fifth the total (without 
caudal) : mouth-cleft small, 
hardly surpassing the front 
edge of the lower eye : the long- 
est rays of the vertical fins are 
from two-fifths to one-third 
the greatest body height : six 

or seven cross-bands A. se^temstriata. 

PHYSOSTOML 
Family Soopelidse. 

Chlorophthalmus, Boiiap. 

21, Chlorojphthalmm corniger^ n. sp., PI. VI., fig. 5. 

B. 8. D. 11. A. 9. P. 14. V. 1/8. L. lat. circ, 55. 

Closely allied to Qhlorophthalmus producfns, Gtiir. (‘ Challenger ^ 
Deep-Sea Fishes, p. 193, pi. L„ D.), from which it appears to differ 
only in oolonr, and in having a pair of strong flat spines on either side 
of the salient mandibular symphysis. 

Colours in spirit silvery-grey v?ith numerous broad ill-defined 
dusky cross-bands : fins hyaline, the tip of the caudal and the base and 
tip of the dorsal black. 

The largest specimen measures a little over 3 inches. 

Loc, Bay of Bengal, Station 152 ; 145--250 fathoms. 

Family Muraonids®. 

Group Anguillina. 

CoHGEOMURJlNA, Kaup. 

22. Gongromurmna mmtelice^Sy n. sp., PL VII., fig. 5, 

Allied to 0. megastoma, Gthr., 0. sgualiceps, 0, nasica and 0, macro- 

cercus ( = 0. hngicattda, Aicock, mo Bamsay and Ogilby), 

Head about an eye-length longer than the trunk, which is one- 
fourth the length of the tail. 

The snout, which is long narrow and acutely pointed and far 
over-hangs the mouth, is between one-fourth and two-ninths the length 
of the head, and twice the major diameter of the eye. The anterior 
nostril is a short tube situated on the lip near the tip of the snout^ 


II, Only the left side colour- 
ed, striped with cross-bands: 
height of the body markedly 
less than one-fourth the total 
(with caudal). 
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tlie posterior is a very wide foramen situated above and in front of the 
angle of the eye. The month-cleft reaches Just behind the vertical 
through the middle of the eye, and the lips are large. Minute teeth 
in broadish bands in the jaws, in a rasp-like patch outside the closed 
month in the pre-maxillary, and in a broad band in about the anterior 
third of the vomer. G'ill-openings wide, separate. 

No scales : the lateral line is marked by a row of small pores. 

Pectorals narrow, pointed, nearly half an eye-length longer than 
the snout. Vertical fins confluent, the dorsal beginning nearly an 
eye-length in advance of the gill-opening. 

Colours in spirit : dai'k purple-brown, becoming silvery on the 
abdomen: opercle black: .vertical fins with a broad black edge through- 
out their entire length. 

The largest specimen measures 15 inches. 

Loc. Bay of Bengal, Station 162 ; 165-250 fathoms. 

Synopsis op the Indian Species of Oongromuriena, 

I. Head much shorter than the trunk proper : tail but little longer than tlie 
head and trunk combined, ^ — 0. anago, Schleg. 

II. Head nearly equal in length to the trunk proper: tail nearly twice as 
long as the head and trunk combined : — 

i. Snout narrow, and tapering to a very sharp point, — its length between one- 
fourtli and two-ninths that of the head: cleft of the mouth not extending much 
beyond the middle of the eye,— 0. m-wsfeZiccps, 

ii. Snout broadish or broad, and blunt pointed: cleft of the mouth extending 
much beyond the middle of the eye 

a. Snout oue-fifth the length of the head, its mucous chaimels opening by 
small and inconspicuous pores: pectorals large, much longer than the snout,— (7. 
squaliceps, 

1. Bye in the adult iialf the length 
of the snout : one or two of the vome- 
rine teeth conspicuously enlarged,— 

(7. nasim. 

2. Eye in the adult about two- 
thirds the length of the snout : no 
enlarged teeth on .the vomei*,— 0. . 
macroce-rctis ( = €, imyrnmciaf Aleock^ : ^ 
nee Eamsay and Ogilby. 

Group Mar^nesocina. 

Xenomystax, Gilbert. 

Gilbert, Proc. U. S. Nat. Mus., Vol. XIV., 1891, p. 318. 

23. Xenomystax tmeddansy n. sp. 

Head about equal in length to the trunk, the latter being about 
two-seventlis the length of the long tapering tail. 


h. Snout one-fourth the 
length of the head, its mucous 
channels opening by large! 
and conspicuous pores ; pecto- ^ 
rals small, about as long as 
the snout. 
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The depressed and sharply pointed snout is a little more than 
one-t ud of the head in length and nearly four times the major dia- 
meter o the eye : its mucous pores, like those of the mandible and of 
the rest of the head, are large slits: the anterior nostril is a large 
sub-tubular sht situated on the lip close to the tip of the snout tL 
posterior is a wide elliptical foramen situated, almost superiorly, partly 
111 the posterior and partly in the middle third of the snout The 
mouth-cleft is wide, extending an eye-length behind the posterior 
border of the orbit, or more than half way along the head, and the 
maxilte are most remarkably massive. The teeth are in broad crowd- 
ed bands, acicular or caniniform, and for the most part depressible - 
those in the upper jaw are in two bauds— an outer very broad-band of 
large depressible teeth in four series which increase in size from with- 
out inwards, and an inner narrow-band or very close-set row of small 
rigid teeth— the two bands being separated throughout their whole 
extent by a broad groove : the pre-maxillary teeth, which are much 
enlarged, are in a broad patch standing outside the closed mouth : the 
mandibular teeth are in at least five series increasing in size from 
without inwards, and at the symphysis, where they are greatly enlarg- 
ed, they form a patch which fits into a wide notch in the upper jaw • 
the vomerine teeth form a short row of fangs. Tongue small and inti-’ 
mately adherent throughout to the floor of the mouth. Skin scaleless, 
glandular, liateial line formed by a row of large brilliant close-set 
pores. Gill-openings wide, crescentic, separated by a very narrow 
interspace. 

Vertical fins well developed, the dorsal beginning just in advance 
of the^ gill-opening. Pectorals narrow, pointed, more than half the 
snout in length. 


Tlie stoniacli is large, extending the whole length of the abdominal 
cavity, and is very distensible : the intestine in its posterior portion is 
coiled in a series of close pleats : only the left lobe of the liver is deve- 
loped : pancreas large : a large air-bladder extending behind the vent. 

Ooloui . body and fins blue-black j pectorals with narrow w^hitish 
edge and tip : margin of gill-opening and of all the mucous pores of 
the head and lateral line brilliant white. 

A mature female between 25 and 26 inches long. 

Loc. Laccadive Sea, Station 150 ; 719 fathoms. 

This species appears to differ from Xenomystax atrarms, dredged 
by the U. S. Pish Commission in 401 fathoms off the coast of Ecuador, 
only in the greater relative length of the tail, the nearer approximation 
of the gill-openings, and the greater length of the pectoral fins. 
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Group NemicMliyiiia. 

Nimichthys, Eicliardson. 

24. Nemichfhys acanthonohis, n. B'p^ 

The posterior third or so of the long slender body is rather abrupt- 
ly constricted to form a lash-like tail. 

The head, rather more than fonr-sevenths of which is formed by 
the long tapering snout, is between one-seventh and one-eighth of the 
total. The diameter of the subcutaneous eye is between one-third and 
one-fourth the length of the post-orbital portion of the head, and be- 
tween one-sixth and one-seventh the length of the snout. The nostrils 
have the usual position, and the jaws are curved at tip as in N. inf am. 
Small recurved asperities in crowded bands form the dentition of the 
jaws and vomer. 

The vent is situated immediately behind the gill-opening and the 
root of the pectoral fin. 

The gill-openings, which are wide, are separated from one another 
only by a thin fold of skin. 

No scales. The lateral line is marked by a series of small glist- 
ening pores which are arranged with beautiful regnlarity in ‘‘ fives 
(quincunces). The head is studded with similar pores. 

The dorsal fin commences on the occiput, and is continued to the 
tip of the tail : in a pai't of its extent somewhat less than the middle 
third the long slender rays are replaced by strong short spines — like 
those of interconnected by a low membrane. The anal 

fin, which commences immediately behind the vent, has its rays well- 
developed throughout, — *the longest rays being considerably more tb an 
half the length of the post-rostral portion of the head. 

The pectorals are large, and are half as long as the post-orbital 
portion of the head. 

Colours : uniform dark sepia becoming black ventraliy ; gill-covers 
and fins black. 

A single well-preserved specimen 22 inches long. 

Log. Bay of Bengal, Station 165 ; 475 fathoms. 

This species is distinguished from its congeners by the long series 
of stout sharp close-set spines in the middle of the dorsal fm. 

Family Halosauridse. 

Halosauuus, Johnson. 

25. HalosatiTUs mediorostris^ Gthr. 

JSalosaumB mediorostris, Gthr. ‘Challenger^ Deep Sea Fishes, p. 239, pi. 
LIZ, fig. 0. 

A single specimen was dredged in the Laccadive Sea, at Station 
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J50, in 719 fatlioms^ and is now for tlie first time recorded in the Indian 
Banna* 

PLBOTOGN-ATHI.. 

Bamily Sclerodermi 
TEtACANTlIDl)l^.S> Blkn 

28. Tnacclnthodes etfiiops^ n. sp*, Ph YlL, fig. fi-. 

D, 6/14 A. 14 P. 11-12. V. 1/J. 

In a jonng specimen the height of the body is one-half the total 
length — caticlal inciudedv 

The integument is everywhere closely covered with aeicular spine^ 
lets, each of which is deeply imbedded in a fleshy papilla. The first 
dorsal spine is of pre-eminent siJSe,-— more than half the height of the 
body, bnt is neither so long nor so stout as the single recurved spiinv 
of the ventrals. All the spines are armed with numerous small barbs. 
In the axil of each ventral spine is a single minnte filiform i^ay. 

Colours t uniform blue»-black, the spiniferouS papillae milk-white. 

A single specimen not much over an inch and a half long. 

Loc: Bay of Bengal, Station 162, 145-250 fathoms. 

IXPLANATIOh^ W PLATES. 

Plate VL 

Pig. 2i Thyrsites beugalensig. 

2a^*^2b ^ ) ^®^dstethus rivers-andersonL 

Pig. 3* Glyptophidium macroptls. 

Pig. 4. Cliascanopsetta Jagubns. 

Pig. 6, GblorophthalaiitjS corniger. 

Platk ATI. 

Pig. iv Poecilopsetta biacalosa. 

Pig. 3. PoeeilopSetta praslonga. 

Pig. 3. Solea xmibratilis. 

Pig. 4. AphoriStia tritociata. 

Pig. 5. CongroBlnrasna HiUstelicep^. 

Pig. 6. Triacanthodes ethiops. 
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Natural HistoTii Notes from the "Royal Indian Marine Survey Steamer ^ In- 
vestigator f Commander C. F, Oldham, R, N,, Series 

IL, No. 12. Note on the sotmd produced hj the Ocypode Crah, Ocypoda 
ceratoplxtlialma, Ry SuEGEOisr-CAPTAm A. R. Akderson, B.A., M.B., 
Naturalist TO THE Indiak ACarine Survey. 

[Received and Eead 4tli July.] 

Altliongli in several Bracliynx'ous Decapod Crustaceans stridiilating 
ridges liave been most carefully described and figured, in only one 
solitary instance can I find any observations regarding tbe sounds 
produced by tliese ridges. Indeed tliey appear to bave derived tlieir 
designation ratlier from tbe resemblance they bear to tbe stridnlating 
organs of insects tban from any stridnlating fnnction they tbemselves 
bad been obsei'ved to possess. In this note I venture, therefore, to describe 
tbe sound produced by tbe well-known stridnlating organ of Ocypoda 
ceratophthalma, Pallas, a description of wbicb, as well as of tbe ridges 
found in snob other species of Ocypoda as possess tbeni, will be found 
given by Miers in tbe Annals and Magazine of Natural History Vol. 
X, 1882. Dana, in tbe volume describing the Crustacea of the United 
States Exploring Expedition, writes of the genus Ocypoda : — ‘‘These 
species are able to make a sound, by means of a series of minute ridges 
on the inner surface of tbe band, wbicb acts like a rasp against a promi- 
nent edge on tbe second joint of tbe same pair of legs.'’ He however 
gives no deserijxtion of the sound produced. In the Administration 
Report of the Marine Survey of India for 1891-92, Surgeon-Oaptaiii 
A. Alcock relates bis experiences of tbe musical powers of the red 
Ocypoda macrocera, and -with this solitary exception, I am unable to 
find any record of similar powers having been observed in any other of 
tbe Ocypodes. 

In Ocypoda cerafoplithahna tbe stridulating organ consists of a 
ridge coarsely striated above, finely striated below, borne on the iiiiier 
surface of tbe band of tbe larger chela. This ridge is rubbed across a 
smooth raised ridge on tbe ischium of tbe same chela, and by slowly 
rubbing tbe opposed ridges together, and placing the crab over tbe 
mouth of a wide-necked bottle to act, like tbe cral)’s burrow, as a 
resonatoi*, an exact reproduction of tbe sound emitted by tbe crab, 
during life, can be obtained. One bright hot suusbin}" morning in Nov- 
embei*, as I was walking along tbe shore of Bingaroo, one of tbe Lakadivo 
Islands, ■wbicb is only occasionally visited by the inhabitants of the 
other islands of tbe same atoll, I was surprised to bear a loud croak- 
ing noise, that appeared to px'oceed from tbe edge of tbe scrub jungle 
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that covers the island. At first I imagined it must be caused by frogs, 
so perfectly did it resemble the croaking of these animals. However, 
on tracing the sound to its source, I discovered that it proceeded from 
the burrows of the Ocypode crabs which here fringed the beach at 
high-water mark. These burrows are frequently, in coral sand, very 
wide at their mouths (6 to 8 ins.), and then taper gradually downwards, 
so that they act as excellent resonators. The cause of the stridulation 
of the crabs was by no means apparent, the animals wex^e ail lying 
hidden in their buiTOws, and sevei’al were croaking at the same time, 
as if in concei’t. 


Natural History Notes fi'om the Eoyal Indian Marine Survey Steamer ^ In-- 
vestigato}\^ Commander G, F, Oldham^ B. N., commanding . — Series 
11., ISTo. 13. A New BracMopod, By A. Alcook, Superintei^dext of 
THE Indian Museum. 

PLATE VIII. 

[Received and Read, 4tli July,] 

V Of the BracMopoda of Indian waters but little appears to be 
known. Lingula and Crania have been i^epoi’ted from the shallows, and a 
small species oi Terebratula has — but not veiy commonly — been met with 
oif Ceylon in 20-30 fathoms. I myself, in the coui*se of four seasons 
systematic di^edgiiig, 1888-1892, on boai'd the ‘‘ Investigatoi’,” only once 
met with a Brachiopod — a minute species of lerehratula — dredged in 
1891 in the Laccadive Sea, at 865-880 fathoms, on a bottom of 
Globigerina ooze. A certain amount of intex’est, therefore, attaches 
to any “ finds ” in these waters of representatives of this ancient 
class of animals. 

The species described in the sequel is a Terelratula of remarkable 
size, di'edged in the Laccadive-Maldive basin, off the island IJliganu of 
the JSTorthern Maidive atoll, at a depth of 719 fathoms, on a bottom of 
fine coral sand. The species is i’epi*esented 5 unfortunately, only by a 
dead shell, which however was quite pei^fect. 

TEREBRATULA, Llhwyd. 

Terelmatula Joliannis-Davisi, n. sp., Plate VIII. 

Shell pyriform, inequilatei^al, thin but sti^ong, its surface smooth 
except for the concentiuc lines of growth, and microscopicall}'* 
punctate : in colour purple-brown. 
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Tile shell is remarkable in being inequilateral} having a well-mark- 
6cl bulge to the left side (the shell being held Ventral valve downwards 
and beak pointing backwards) : and this asymmetry is shown by the 
lines of growth to have existed from an early period of life* 

The dorsal valve is slightly more convex than the Ventral ; and 
both valves have the margin simple, entire, and broadly tnriied over 
and bevelled all round. 

Internally, the dorsal valve has Very prominent cardinal processes, 
and a small slender loop, the greatest conveidty of which does not 
reach forward beyond the first fifth of the length of the shell. 

The ventral valve has a re-cnrved beak whicli conceals the small 
del tidium, the latter consisting of a single piece transversely striated, 
and the beak being truncated by a thick-hedged forameit. 

Greatest length of the shell 73 millim., greatest breadth 68 
miliim. 

I have named this species after the great Elizabethan navigator 
John Davis, who appears to have been the first English explorer to 
take an interest in the Maidive Islands. 

The plate explains itself. 
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The collection described in the present paper numbers 96 species, 
exclusive of Pagitridea, dredged in the Laccadive Sea and Bay of Bengal, 

. in two seasons, 1891-92 and 1893-94, at depths ranging from 91 to 1,370 
fathoms.'^' 

Of these 96 species, 31 appear to be undescribed, while 15 are new 
to the Indian fauna. 

Among wliat we regard as new forms, the most interesting are — (1) 
Fngystenopus, a deep-sea Stenopid, differing from Ste7iopu$ chiefly in 
the simple iinsegmented carpopodites and px’opodites, and the simple 
claw-like dactyli, of the 4th and 5th pairs of trunk-legs ; (2) Bathyan- 
hjristes, a Galatheid, which differs from Mtmidopsis only in having the 
2nd, 3rd, and 4th pairs of trunk-legs sub-chel if orm ; and (3) Archaeo- 
plax, a Gonoplacid (?) crab of a remarkably antique facies, which 
appears to be closely connected also with Cymopolia. 

Among the species new to the Indian Fauna, the following, which 

A few species dredged in xirevious years have been included in special 
instances. 


J, IT. 19 
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belong also to genera not before recorded from Indian waters, are 
worthy of mention : — Fetaloplithalmus, Berithesicymus, FJiconaxius^ Galo- 
caris, Uroptyclms, and FJthusina. Calocaris is represented in onr collec- 
tion by the cosmopolitan Calocaris macandrece, Bell. We have figured 
onr three new generic types (Plate IX.) on account of their greater 
importance ; but figures are being prepared of all onr new species, and 
•we hope that they will be published in next year’s issue (Part III.) of 
Illustrations of the Zoology of the Investigator, Pigmies of the new 
species of Glyjjhocrangon and of Pentacheles^ among which those referred 
to ill the present paper (with one exception) will be found, are pub- 
lished in “ Illustrations of the Zoology of the R. I. S. Investigator^ 
Part II,” now in course of issue. 


List of the “ Investigator ” Dredging Stations referred to in tlie ^present paper. 


Station 

Number. 

Position. 

Depth in 
fathoms. 

Nature of 
Bottom. 

Bottom 
Tem- 
perature j 
Fahr. 

il6 

Andaman Sea, Lat. 11° 25' 6" N., 
Lons;. 92“ 47' 6" E. ... 

405 

Green mud. 

47° 

121 

Laccadive Sea, Lat. 14° 35' 15" N., 
Long. 72° 2' 37" B. ... 

1,140 

Coral mud. 

87-5° 

122 

Laccadive Sea, Lat. 12“ 5' 35' N., 
Lena. 71° 35' 50" E. ... 

865-880 

Globigerina ooze. 

42° 

124 

Laccadive Sea, Lat. 10“ 47' 45" N., 
Long. 72“ 40' 20" B. ... 

705 

Large debris of 
Beef Coral. 

? 

125 

Laccadive Sea, Lat- 10° 7' SO" 17., 
Long. 74° 42' 30" E. ... 

1,250 

Blue mud. 

36° 

126 

Laccadive Sea, Lat. 8° 49' 0" 17., 
Long 73“ 18' 45" E. ... 

1,370 

Coral mud. 

36° 

127 : 

Laccadive Sea, off tho Island of 
Mimiikoy ... 

1,200 

Globigerina and 
Coral ooze. 


128 

0.if Ceylon, Lat. 6° 68^ N , Long. 77° 
26' 50" E, 

902 

Gi*een mud. 


120 

Bay of Bengal, oft Godavari Delta.., 

270 

' ' " M/ud. 

51®" ■ 

lao 

Bav of Bengal, off Godavari Delta . . . 

258-281 

' Mud., ' 

,61°." .. 

131 

Bay of Bengal, Lat. 16° 01' N., 

! Long\ SP 25' B. 

410 

Mud. 

45‘5® ' 

, , : 132' ■ 1 

Bay of Bengal, Lat. 12*^ 50' N., 
Long. 8P30'E. 

475 

Mud. 

45*5°V'h; 


Laccadive Soa, Lat. 15° 29' N., 

, Long. 72°41'E.'; ■... ' ' ' .... 

559 

Poraminifera in 
Green mud. 

47° 

.lU.r. 

Laccadive Sea, Lat. 15® 05' 06'' N., 
Long. 72^ 48' 10" E. ... 

172 

Sand. 

? 

145 

Laccadive Sea, Lat. 15® 05' 03" N., 
Lon.g. 72^ 3S' 10" E. ... 

696 

Green mud. 

? 

150 

Off tho Northern Maidive Atoll, 
Lat. 7° 05' 45" N , Long. 75° 04' E. 

*719 

Fine Coral Sand. 


151 

Off Colombo 

142-400 

Mud. 

? 

159 

Bay of Bengal, Lat. 14® 05' 55" N , 
.Long. 80® 25' 20" E. ... 

112 

Mud. 
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Station 

Kumber. 

Position. 

Depth in 
fathoms. 

. Rature of 
Bottom. 

.Bottom 

Tem- 

perature; 

Falir, 

162 

Bay of Bengal, Lat. 13° 51' 12" N., 
Long, 80° 28' 12" B. ... 

145-250 

Mud. 

? 

, 163 

Bay of Bengal, Lat. 13“ 45' 38" N., 
Long. 80“ 29' 37" E. ... 

210 

Mud. 

? 

164 

Bay of Bengal, Lat. 13° 41' 27" N., 
Long. 80° 32' E. 

195-210 

Mud. 

51'2° 

166 

Bay of Bengal, Lat, 13° 34' 55" N., 
Long. 80° 32' 12" E. ... 

133 

' 1 

Mud. 

54-8° 

169 

Bay, of Bengal, Lat. 13° 05' 27" R., 
Long. 80° 33' 44", E.... 

91 > 

i Sand, Shells, and 
Mud. 

? 

170 

Bay of Bengal, Lat, 13° 01' 06" R., 
Long. 80° 36' 56" B. ... 

107 

Sand Cinders and 
Mud. 

? 

172 

Bay of Bengal, Off Trincomalee 

200-350 

Green Mud. ' 

53°-49‘8° 

173 

Bay of Bengal, Off Trincomalee 

609 

Brown mud. 

44° 

176 

Laccadive Sea, Lat. 1 1° 47' 06" R., 
Long. 73° 57' 30" E. .. 

1070 

Green Mud. 

37-5° 

177 

Laccadive Sea, Lat. 13° 47' 49" R., 
Long. 73° 07' E. 

636 

Green Mnd. 

44-2° 

i. 


MALACOSTRACA. 

Order SCHIZOPODA. 

Family Lophogastridae. 

G-nathophausia, Sulim. 

1, Onatlwphausia zocea^ Sulim, G. O. Sars. 

G. 0 , Sars, ‘ Challenger ’ Schizopoda, p. 44, pi. vi., figs. 6-10 ; and A. Jililne- 
Edwards, Rec. Fig. Crust. pL 7. 

This species, which is new to the record of the Indian fauna, has 
been dredged in the Laccadive Sea at Station I2S,; 902 fms., and Station 
150;719fms. 

It appears probable, from a comparison of the type of Onatliopliaiisia 
Sarsii, Wood-Mason, which was founded on an injured specimen, with 
these perfectly preserved specimens, that the latter species should l^e 
included here. 

Thtsanopoda, Edw,, G. O. Sars. 

2. Thysanopoda ohtusifrons, G. O. Sars. 

G. 0. Sars, * Challenger * Schizopoda, p. 102, pi. xviii, figs. 1-14. 

A large female was dredged in the Laccadive Sea, Station 125 ; 
1,250 fms. 

The colour ill life was smoky pink. 

This species is new to the Indian fauna. 
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Family Mysidae. 

Petalophthalmus, Willemoes- Sulim. 

3 . Peialo 2 :)Jithahnti,s ar7mge7\ Willemoes-Suhin., 

Willemoes- Sulim, Trans. Linn. Soc. (2) i. 40, pi. viii; and G-. O. Sars, ‘ Ciiailen- 
gcr ’ Scliizopoda, p. 174, pi. xxxii., figs. 1-9. 

A male, 32 min. long, from tlie Laccadive Sea (Station 128), 902 
fms., agrees exactly witli tlie figures and descriptions of tMs remarkable 
species from tlie tropical Atlantic. 

Order DECAPOD A. 

Sub-order MACEUBA. 

Tribe PEAAEIDEA, 

Family Pen^idse. 

Sub-family Pa 
Paeapemus, S. I. Smith. 

S. I. Smith, Eep. U. S. Fish. Comm, for 1883, (1886), p. [81], 

4. Para^enmus flssii'msy (Sp. Bte.) 

Peiiaiiis fissurus} Sp. Bte., ^ Challenger ’ Macrura, p. 263, pi. xxsvi, fig. 1, 

This species occurred ( d and $ ) at Station 166, in the Bay of 
Bengal, 133 fathoms. 

The branchial formula is :■ — 


Somite. 

Podobr. 

Arthrohr. 

Plenrobr. 

Total. 

viii. 

1 

2 

0 

3 

ix. 

0 

2 

1 

3. 

X. 

0 (Ep.) 

2 

1 

3d-Ep. 

xi. 

0 (Ep.) 

2 

1 

,3,4- Bp. 

xii. 

0 

2 

1 

3 

xiii. 

0 

1 

1 

2 

xiv. 

0 

0 

0 

0 


1 

11 

5 

17 + 2 Ep. 


Metapjemus, Wood-Mason. 



Wood-Mason, Ann. Mag. Kat. Hist., October, 1891, p. 271. 

5. Meta]penmis coniger, Wood-Mason. 

Wood-Mason, Ann. Mag. Nat, Hist., October, 1891, p. 272. 

This species occurred in almost every haul in the Bay of Bengal, 
between 100 and 250 fms. 
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6. Metapenseus rectaciittis^ (Sp. Bte.) 

TenxvjS rectacutuSy Sp. Bfce., ‘ Ohallenger^ Macrura, p. 266, pi. xxxvi, fig. 3, 
only." ■ 

This species is as common as tlie preceding, in tite Bay of Bengal^ 
between 100 and 250 fms. Our female specimens we bave little hesi- 
tation in identifying with Spence Bate’s descriptions and figures, 
which represent the female only, the male, apparently, not having been 
dredged by the ^ Challenger ; ’ hut the males with which our females 
are constantly associated appear to agree in every detail, except in the 
form of the antennulary flagella, with Spence Bate’s figures and de- 
scription of Feiimus sermhis. In all our males the outer antennulary 
flagellum is much longer than the inner, and is as much longer than 
the carapace as this is longer than the inner flagellum. The inner 
flagellum, again, has its base curved to form a rigid semi-circular hoop, 
the convexity of which is vertically downwards, and the distal end of 
which, at the junction with the straight portion of the flagellum, is 
thickened and strongly re-curved. 

As Spence Bate does not mention the male of Fenseiis rectacutus^ 
and as he records that the females, for which he establishes the species, 
were also found associated, as in our case, with Fenmis serrattis, from 
which he separated them only on account of certain differences in the 
thelycum,’’ it is not unreasonable to suspect, in the light of our fur- 
ther extended observations, that Fenmiis {Metapen^us) serratus and 
rectaGiikis mu>j be male and female of a single species. 

Sub-family Solenocerina. 

SofiENOCERA, Lucas. 

7. Solemeem hecetn, Wood-MajSOii. 

Woocl-Hason, Ann. Mag. Hat. Hist., Fefi. 1891, p. 188, and Oct. 1891, p. 275, 

This species is characteristic of the Bay of Bengal, at and near 
JOG fins. 

Solenocera agassizii, Faxon, Bull. Mus. Comp, Zool. YoL XXIY., 
Xo, 7, 1893, p. 211, would appear to be extremely near to, if not iden- 
, ticM with, this species. 

In the largest specimens of S. Tiextii the sub-equal antennulary 
flagella are from half to three-fifths the length of the carapace, mea- 
sured in the mid-dorsal line without the rostrum, and there are 7 or 8 
teeth on the rostrum and cariaa. This species is being figured for 
next year’s issue of the ‘ Illustrations ’ of the ‘ Investigator.’ 
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Haltpoeus, Spence Bate. 

8 . Mali^porm mqualis^ 

Spence Bate, ‘Challenger’ Maorura, p. 285, pi. xli, fig. 1. 

Specimens were again obtained in tlie Bay of Bengal, at Station 
164 j 195-210 fms. 

9. Haliporus mllosus, Tx. 

Agrees in almost every particular with JEa^oms cMrywm!fTO, Sp. 
Bte. (‘ Challenger ^ Macrura, p. 288, pi. xlii., fig. 1), but has not only 
the carapace but also the abdominal terga and pleurse densely covered 
with fine flexible spinules and setae. The entire integument is 
membranous or coriaceous. The rostrum is also longer, and although 
strongly arched, has the tip porrect ; in its entire extent- — posterior 
Carina included — there are only 6-8 spines. 

The branchial formula is : — 


Somite. 

Podobr. Arthrobr. 

Pleurohr. 

Total. 

viii. 

1 2 

0 

3 

ix. 

0 (Ep.) 2 

1 

S+Ep. 

X. 

0 (Ep.) 2 . 

1 

3+Ep. 

xi. 

0 (Ep.) 2 

1 

3 -b Ep. 

xii. 

0 (Ep.) 2 

1 

3-h Ep. 

xiii. 

0 (Ep.) 2 

1 

S-f-Ep. 

xiv. 

0 (Ep.) 0 

1 

l-bEp. 


1 12 

6 

19-46 Ep. 

From the 

Laccadive Sea, Stations 

121 and 127; 

1,140 fms. and 

1,200 fms., respectively. 

10, (S. I. Smith). 

Eymenopenseus mecroj^s, S. I. Smith, Eep. U. S. Fish. Comm., 1884, p. 413, 

pi. X., fig 1, and 1886, p. [84], pi. xtI, fig. 8; 

and Wood-Mason 

, Ann. 'Mag., Hat , 

Hist., Feb. 1891, p 

From the 

. 188, and Oct. 1891, p. 277. 
Laccadive Sea, Stations 

122 and 176; 

; 880 fms. aiid. 


1,070 fans., respectively. 

Sub-family Aristmina, 

Abistjeus, Duvernoy, Wood-Mason. 

11. Arist^us semidentatus^ (Sp. Bate). 

Memipen^us semidentatus, Sp. Bate, ‘ Challenger * Maorura, p. 305, pi. xlix., 
fig. 1. 

Aristseus semidentatuSj Wood-Mason, Ann, Mag. Nat. Hist., Oct. 1891, p. 280. 
This species is common in the Bay of Bengal, between 150 aud 
300 fms. 
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12. Aristmus crassipes^ Wood-Mason. 

Wood -Mason, Ann. Mag. Nat, Hist, Oct. 1891, pp. 281, 282, fig. 7. 

As in Aristmus virilis (Sp. Bte.), and A^-istmus semidentatus (Sp. 
Bte.), so also in tMs species, the rostrum in the female is, in proportion, 
miicla longer than it is in the male, except in young specimens. 
Another remarkable sexual difference, besides the much greater size 
of the female, and one that is found in all three species, is to he seen 
in the condition of the external maxillipeds. These appendages in the 
male are remarkably robust, the three terminal segments especially 
being greatly thickened and broadened: the antero- external angle of 
the propodite is prolonged to form a coarse spine which is surmounted 
by a brush of hairs, while the dactylopodite is truncated or actually 
inflated at tip and doubly curved, (forming a singular crook in Aristmus 
crassipes). In the female the maxillipeds are of the ordinary slender 
form, except that their styliform dactylopodite has its base expanded 
and notched, suggesting the idea that it forms with the crooked dacty- 
lus of the male a prehensile apparatus. In all of the three species 
mentioned, namely Aristmus virilis, A, semidentatus, and A. crassipes, 
the endopodite of the second pleopods is trifid or tripartite, consisting, 
from before backwards, of — (1) a broad scoop-like plate j (2) a tooth- 
like blade that closes upon the scoop; and (8) a multiarticulate 
flagellum. 

Arismopsis, Wood-Mason. 

13. Aristmopsis edwardsiana (Johnson). 

Wood-Mason, Ann. Mag. Nat, Hist., Oot. 1891, pp. 283-284. fig. 8, (see syno- 
nomy), and 111. Zool. H. M. I. M, S. Investigator, Crustacea, pi. i. 

This species occurred in the Bay of Bengal, Station 132 ; 475 fms., 
and in the Laccadive Sea, Station 124 ; 705 fms. 

Hemipen^us, Spence Bate. 

14. Memipenmus carpenteri, Wood-Mason. 

Wood-Mason, Ann, Mag. Nat. Hist., Feb. 1891, p. 189, and Oot. 1891, p. 288. 

A young male from the Laccadive Sea, Station 127 : 1,200 fms. 

Sub-family Benthesicymina. 

Benthesicymus, Spence Bate. 

15. Benthesicymus carminatus, S. I. Smith, 

S. 1. Smith, Rep. U. S. Fish. Comm, for 1882 (1884), p. 396. 

A single specimen, apparently identical with the above species, 
was dredged in the Laccadive Sea at Station 128 ; 902 fms. It is new 
to the Indian fauna. 
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Family Sergestidae. 

Sergestes, Edw. 

16. S ergestes histdcahis, Wood-Ms^son, 

Wood-Mason, Ann. Mag. Nafc. Hisfc., Nov. 1891, p. 353. 

Bay of Bengal, Station 132 j 475 fms. 

17. Sergestes rohustns, Bmith, 

S, I. Smitli, Rep, U. S. Fisli. Comm., 1882, (1884), p. 416, pi. viii, figs. 3-6, 
and 1885, (1886), p. [93], pi. sx., dg. 6; and Bali. Mas. Comp. Zool., x, p. 97 
pi. svi, figs. 5-8. 

Colour in life, crimson. 

Laccadiye Sea and Bay of Bengal Stations 128, 172, and 177; 
902 fms,, 200-350 fms , and 636 fms., respectively, 

New to tlie Indian fauna. 

18. Sergestes hamifeTf n. sp. 

In many respects showing a resemblance to S. diapoutius^ Sp. Bte.. 
^ Challenger ’ Macrura, p. 899, pi. Ixxii, fig. 3, and to S. pe.nerin'kii^ id. 
ihid.^ p. 418, pi. Ixxvi, fig. 8. 

The extreme length of the membranous carapace is about equal 
to the combined length of the first five abdominal somites. The ros- 
trum is about half the length of the eye-stalks, and ends in a sharp 
point. The eye- stalks are about two- thirds the length of the first 
joint of the aiitennulary peduncles, and the eyes are not expanded. 

The antennulary peduncles, which are over two-thirds the length of 
the carapace, have the two basal joints stout, and the third joint, which is 
the longest, slender and tapering : the outer fiagellum is longer than 
the animal, the inner is not as long as the eye-stalk. The acute point 
of the antenuary scale reaches nearly to the end of the antonuiilary 
peduncle. The 2nd maxillipeds are stout but short, being not longer 
than the combined ischium and merus of the next pair : the thi^ee 
terminal joints are permanently flexed in relation to the merus. 

The external maxillipeds far exceed all the other appendages in 
length and stoutness, and exceed the total length of the animal : their 
ischium and merus arc singularly coarse, and are horizontally com- 
pressed : their carpus and two succeeding joints, on the other hand, are 
slender, and form a delicate flagellum, which is permanently flexed in 
relation to the truncated merus : their propiis is four jointed, and is 
armed on its flexor surface, as is the distal end of the carpus, ^YitIl 
long recurved acicular spines similar in size and form to the daclyius. 
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Tke thoracic legs are all short and slender: the 2ad and 3rd pairs, 
which are the longest, are only about half the length of the external 
maxillipeds, and are distinctly chelate : the 4th pair hare the three 
terminal joints remarkably compressed and lamellar : the 5th pair are 
about half the length of the carapace. 

The abdominal terga are all faintly groo7ed along the middle line. 
The setose telson is hardly two-thhds the length of the acute internal 
uropod : the external uropod is qnite unarmed. 

From the Laccadive Sea, Station 126 ; 1,370 fathoms. 

Tvihe STmOFIBEA. 

Family Stenopidse. 

Ekgystenopus, n. gen. 

As Stenopus, but with simple claw-like dactyli to the fourth and 
fifth pairs of trunk legs, which also have all their joints simple and 
unsegmented ; and with the third pair of trunk legs remarkably slender 
as far as the propodus. The external maxillipeds are of the ordinary 
pedifoi’m shape. 

19. Bngystenopiis pahiipes, n. sp., Plate IX., fig. 1, 

Entire surface, except for a few definitely situated spines, chiefly on 
certain of the appendages, perfectly smooth and polished. 

The carapace, measured in the middle line without the rostrum, 
is about half the length of the abdomen : its frontal border on either 
side of the rostrum is, like the posterior herder, strongly emarginate, 
and is armed at each antero-lateral angle with a pair of small spinelets : 
its regions, with the exception of the gastric, are ill-defined. The 
rostrum, which reaches to about the middle of the secoud joint of the 
anteiinulary peduncle, has a slight double curve : its concave upper 
border beai*s numerous very close sharp equal serrations, and its convex 
lower border has a single spine large enough to make the rostrum, 
when viewed from the side, appear bifid : on the front part of the well- 
defined gastric region, on either side of the base of the rostrum, is a 
procumbent acicular spine. Of the abdominal terga the third is of 
predominant size. The angular abdominal pleurae have the edge dis- 
tantly and unevenly spinulate. The telson is similar in shape and 
snb-eqnal in size to the lobes of the swimmeret. The eye-stalks are 
very short— about half the length of the free portion of the rostrum : 
the corneas are small, opaque, and deficient in pigment. 

The antennulary peduncles are between one-third and one-half 
the length of the carapace : the sub-equal antennulary fiagella are more 
J, ir. 20 
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than lipJf as long again as the entire animal. The basal joint of the 
antennae is spiny at the antero- external angle, as is also the ontex" 
border of the antennal scale, this last being moi*e than half the length 
of the carapace and being fringed with set® of great length along its 
inner boi’der. The mandibular palps are not apparent in the nndis- 
sectecl specimen. The external maxillipeds are pedifoinn, and ai^e 
hairy along the inner edge : their segments are all simple and undivided, 
and their tips I’each to the end of the antennal scale. 

The trank legs are bilaterally symmetrical : the first three pairs 
are chelate and have the carpus long, the first two pairs being very 
slender, and the thii'd pair also being slender as far as the chelae, which 
are enormonsly expanded. Those of the first pair are not imicli longer 
than the external maxillipeds, those of the second pair exceed hy about 
one-third of their length those of the first, W'hile those of the tliiixl 
pair ai’e longer by the extent of the dactylns than the entire animal. 
In this pair the basis ischium and cai’pus are long and slendei’, and the 
two last-named joints have both the inner and the onter border dis- 
tantly and sharply spinate, the carpus becoming suddenly inflated at 
its distal end for the support of the huge clieloe : these chelm are syni- 
metifical, but ai’e not quite similar in every detail, the fingers of the 
one being more closely apposable than those of the other. To describe 
these cheloe moi’e in detail — they form a good deal more than one-third 
o! the entire extent of the third pair of legs, and their gi^eatest breadth, 
across the palm, is rather inoi'e than the greatest bi’eadth of the 
abdomen: the palms ai’e compressed, with the edges almost carinate 
and distally finely spinate: the fingers, which are considerably longer 
than the palm and are also thin and compressed, have their oiitrside 
edges serrated ill the proximal half, and the apposed edges smooth, 
except for one or two coai'se teeth, or tiihercles, at the base : in one 
pair a large tiibex'cle on the pi^opus fits in between two large tiiboi'c]{^s 
on the opposite fingei’, while in the other pair — the pair in which the 
fingers can be completely apposed — there is but one small tubercle on 
each finger. The fourth and fifth pairs of trunk legs are slender, are 
about equal in length to the third pair minus the chehe, and end each 
in a simple claw-like dactylus: in both pairs all the joints consist of 
single non- segmented pieces. 

The abominal appendages exhibit nothing uiiusuaL The caudal 
swinimei^et is somewhat of the Astacideaii type, the blades being 
sub-equal, and being vei’j similar in size and sha.pe to tlie telson : the 
outer edge of the exopodite is sti'ongly and sharply serrated, 

A single female, about 81 millim. long from tip of rostrum to tip 
of telson, from the Bay of Bengal, off Trincoinallee, Station 172; 
200-850 fms. 
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Tile ■ colours in , life were: body salmon-i^ed, flecked: sligliUj- if itlr 
wliite ; 'tMrd pak of . trunk legs with wbite ' nodes and ' salmon-pink 
interiiodes. 

Tribe G ABIDE A, 

Family Glyphocrangonidse. 

Glyphoceangojt, a. Milne-EdwardvS. 

20. Glyphocrmzgon investtgatoris, Wood-Mason. 

Wood-Mason, Aim Blag. Nat. Hist., Feb. 1891, p. 191 j and Illustrations Zool. 
R. I. BI. S. ‘ Investigator,’ pi. vi, fig. 3. 

This species is of frequent occurrence in tlie Bay of Bengal, being 
taken this year at Stations 130, 131, and 162; 281 fins., 4d0 fms. 
and 145-250 f ms., respectively. 

21, Glyphocrangon uivestigatoris, var. andamanensis, Wood-Mason, 

Wood-BIason, Ann. Blag. Nat. Hist., Nov. 1891, p. 356 ; and 111. Zool. R. I. M. S. 
‘ Investigator,’ pi. vi., fig. 2. 

Dredged this year in tbe Gulf of Manaar, Station 151 ; 142-400 fins. 

22. GlypJiocrangoii priono^iota, Wood-Mason. 

Wood-BIason, Ann. Mag, Nat. Hist., Feb. 1891, p. 192; and 111. Zool, R. I. BI. S. 
^ Investigator,’ pL vi., fig. 1. 

Taken in tbe Laccadive Sea, Station 122 ; 865-880 fms. 

28. Glyphocrangon liasiacatcda, Sp. Bte. 

Spence Bate, ‘ Oliallenger ’ Blacrura, p, 619, pi. xoiii., fig. 5. 

From tbe Bay of Bengal, Station 173 ; 609 fms. 

Colour in life, pale salmon-red, 

New to tbe Indian fauna. 

24. Glyphocrangon cerea^ n. sp. 

Belonging to tbe late Professor Wood-Mason’s 3rd section of the 
genus, where it is very close to Glyphocrangon cceca, but departing even 
more widely tbau ibat species from tbe typical form, especially in re- 
gard to tbe eyes, wdiicb are quite degenerate. 

Tlie entire surface of tbe trunk and tail is smooth. The char- 
acteristic carapacial crests are reduced to rows of insignificant tuber- 
cles, with tbe exception of tbe lateral crests wbicb, tliougb faint, are 
entire. Tbe compressed spine at tbe antero-external angles of tbe 
carapace, or, to adopt Professor Wood-Mason’s terminology, tbe spina 
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of tile anterior moiety of the fourth or lateral crest on each side, is of 
huge size, and is remarkably oblique; from its base a small spine at 
the front limit of the branchiostegal region projects obliquely down- 
wards and inwards. The external orbital or antennal spine is remark- 
ably small and inconspicuous. The rostrum projects considerably 
beyond the end of the antennulary peduncle : it has the usual two pairs 
of marginal spines which, however, are very small, the posterior pair 
especially being little more than tubercles. 

The abdominal terga have the sculpturing almost obsolete: the 
Srst has its front edge rugose ; the second and third are quite smooth ; 
the fourth in its posterior half, and the fifth and sixth throughout, are 
faintly carinated, the two latter also having some almost obliterated 
sculpturing. The abdominal pleurae have the free edge bluntly spinate, 
and the surface hardly perceptibly rugose. 

The eye-stalks are short, even for the genus, and the cornege, which 
are quite devoid of pigment, are but one-fifth the length of the free 
portion of the rostrum in diameter. 

The antennal scales standout remarkably free from the carapace 
throughout, and are sub-circular in form. 

The other appendages present nothing remarkable, except those 
that form the swimmeret — these being very slender, and being much 
shorter than the telson. 

Laccadive Sea, Station 150; 719 fms. 

Family Orangonidse* 

Ceangon, Fabr. 

25. Crango7i hengalensisy Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Nov. 1891, p. 360. 

Bay of Bengal, Stations 162 and 170; 145 to 250 fms., and 107 fms. 
respectively. 

pRTOKOCBAisrGON, Wood-Mason. 

26. Frionoci^angon ommatosteres^ Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Nov. 1891, p. 362. 

An ovigerous female, about 30 mm. long, from the Bay of Bengal, 
Station 172; 200 to 350 fms., differs from the single known male taken 
in the Andaman Sea (Station 116, 405 fms.) in the following parti- 
culars : — the serrated gastric crest is six- toothed ; the carapace is less 
than one-third the total length ; the abdomen is vastly broader. The 
eggs are remarkably large. 
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In the original description, the 3rd and 4th pairs of legs are bj 
mistake, for the 4th and 5th, stated to be more robust than the second : 
the 3rd pair of legs are, as stated at the outset, of the usual Crangonine 
form, and are remarkably filiform. 

This curious blind Crangonid will be figured in the issue of the 
‘‘Illustrations of the Zoology of the R. I. M. S. ‘ Investigator,’ ’’ now 
in preparation. 

Family Psalidopodidse. 

PsALiDOPUS, Wood-Mason. 

27. Psalidopus spiniventris^ Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., April 1892, p. 274, pi. xiv., figs. 3-6a, 8 j 
pi. zv., figs. 1-10. 

A fine male of this remarkable species was taken at Station 177 
in the Laccadive Sea, 636 fms. 

Family Alpheidae. 

Alphetjs, Fabr. 

28. AlpTieus macroskeles^ n. sp. 

Distinguished from all other species by the form of the great 
chelipeds, which are of singular tenuity, equally in all their segments, 
the larger cheliped having a long sub-cylindrical tapering hand, and 
exceedingly short fingers. 

The integument, though firmly chitinized, is very thin. The eyes 
are markedly deficient in pigment. The thickened outer flagellum of 
the autennnles has the usual abruptly filiform ending, up to and 
around which it is thickly fringed with sete of remarkable length and 
silkiiiess. 

The chelipeds are remarkable for their great length — in the 
largest specimen they are considerably longer than the body — for their 
comparative tenuity, for their straightness, and for their smoothness— 
their setae being so few and so fine as to be invisible to the naked eye. 
The hands only are asymmetrical : in the larger hand, which may be 
right or left, the fingers are only a third the length of the sub-cylin- 
drical tapeiung palm, and half the length of the meropodite, and the 
palm is from one-third to more than one-half the length of the animal : 
in the smaller hand the fingers are equal in length to the palm, which 
is not one-sixth the length of the animal, and are two-thirds the length 
of the meropodite. In the larger hand also the fingers are compressed, 
the dactylus is carinated, and cariues a small tooth that fits into a 
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foramen in fbe apposed finger: in the smaller liand the fingers are 
slender, snh-cylindrica), and elegantly cnryed. The second pair of 
pereiopods are also remai*kable for their length and slenderness : they 
are of the typical form, having a long 5 -articulate carpus. 

Colours in spirit, ivory white : in life, transparent blood red. 

From the Bay of Bengal, Station 129 (ofi Godavari) 270 f ms., 
and Station 162 (ofi Pnlicat), 145-250 fms. This remarkable species 
also appears in the collections of previous years from the “ Swatch ’’ 
193 fms., and from the Andaman Sea, 193 fms. 

Family PandaMse. 

Pandalus, Leach. 

29. Fandalus martms^ A. Milne-Edwards. 

A. Milne-Edwarcls Rec. Fig. Crust,, and Wood-Mason and Alcock, Ann. Mag. 
Nat. Hist., xMay 1892, p. 369. 

Several specimens that we identify with this species, from Station 
151, ofi Colombo, 142 to 400 fms. 

30. Fandalusy 

With the above was dredged a single mutilated specimen which 
so far as identification is possible, is somewhat like Fandalus shjloims^ 
A. M.-E., Bee. Fig. Crust. 

HETEEOCATiPUS, A. Milne-Edwards. 

31. ILeterocarpus alpJionsi^ Sp. Bie. 

Spence Bate, ‘ Challenger’ Macrnra, p. 632, pi. cxii., %. 1; and Wood-Mason 
Ann. Mag. Nat. Hist., Feb., 1891, p. 196, and May 1892, p. 367. 

Laccadive Sea, Station 177 ; 636 fms. 

32. Ileterocarpiis gibhosus, Sj). Bte. 

Spence Bate, ‘ Challenger ’ Macrnra, p. 634, pi. cxii., fig. 2, and Wood-Mason 
and Alcock, Ann. Mag. Nat. Hist., May 1892, pp. 368 and 369, fig. 6. 

Bay of Bengal, Station 162 ; 145 to 250 fms. 

33. Hetej'ocarpus tricarinatus, n. sp. 

Near E, gihhosus, from which it is readily distinguished by its 
smaller size, and by the indistinctness of the lower lateral carina, 
which fades completely before reaching tlie posterior half of the 
carapace. 



155 


1891.] A. Alcock and A. E. Anderson— Deep Sea Grusiacea, 

The median dorsal carina is only less prominent than that of 
H. gihhostis : it hears heh hid the limit of the orbit five or six teeth, 
while on the np-ciirved rostrum — which is more than five-sixths the 
length of the carapace measured in the mid-dorsal line— are six or 
seven dorsal teeth, and seven (male) to ten (female) ventral teeth. 

The upper lateral carina is prominent, and is curved just as in 
H. gihbostis, and is not confluent with the strong antennal spine. The 
lower latei*al carina, which is continuons with the very prominent 
hrancliiostegal spine, ends in the anterior half of the carapace. 

The abdominal terga, as in H. gihbosus, H, alexandri, H, Icevis, and 
H, Icevigatus, are all non-earinate and non-spinate : the depressed telson, 
which is equal in length to the nropods, has four pairs of marginal, 
and several larger terminal, spines. 

The appendages quite resemble those of H, gihhosus, except that 
the sub-equal antennulary flagella are more than three-fourths the 
length of the body, rostrum included. 

The branchial formula is identical with that of H. gibhosus and 
JT. alphonsi^ and is as follows : — 


Somites and 
tliew 

Podo- 

Artbrobranclii^. 

Plenro- 

Total. 

appendages. 

viii. 

brancliise. 

1 

r 

branchiffi. 

0 

1 + r 

ix. 

0 (Ep.) 

1 

1 

2+ Ep, 

X. 

0 (Ep.) 

1 

1 

2 + Ep. 

xi. 

0 (Ep.) 

1 

1 

2+Ep. 

xii. 

0 (Ep.) 

1 

I 

2+ Ep. 

xiii. 

0 (Ep.) 

1 

1 

2 + Ep.' 

xiv. 

0 

0 

1 

1 


,, 1+5 Ep. 

5 

6 

12 + 5 Ep. + r 


A male and two ovigerous females from the Laccadive Sea, Station 
122; 880 f ms. 

Colour in life, pink. 

Plesionika, Spence Bate. 

34. ? Flesionika hifarca, n, sp. 

Carapace smooth, dorsally carinated in rather more than its outer 
half, the carina having four teeth behind the limit of the orbit, wliile 
the up-curved rostrum, which is about two-thirds the length of the 
carapace measured in the mid-doi’sal line, has three or four dorsal and 
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five ventral teetli : all tliese teetb. are large and distant. There is a 
strong antennal spine, but tlie branoMostegal spine is almost obsolete. 

The pleon is little compressed, and the abdominal terga are smooth 
and are not produced posteriorly, except the sixth, which forms a short 
blunt tooth on either side of the telson. The depressed telson, which 
is almost as long as the nropods, has four pairs of lateral, and several 
terminal spinelets, the outermost of the terminal spinelets on each side 
being of remai'kable length and strength. 

The eyes are large and reniform. The other appendages resemhle 
those oi Heterocarpus gibbostts. The branchial formula is identical with 
that of the three species of Heterocarpus in our collection, the pleuro- 
hranch of the IX th somite, which according to Spence Bate ( ‘ Challenger ’ 
Macrura, p. 653) distinguishes Flesioniha from Heterocarpus^ being cer- 
tainly present in all the species identified by the late Professor Wood- 
Mason and ourselves as Heterocarpus. Two ovigerous females, from the 
Laccadive Sea, Station 177 ; 636 f ms. 

Colour in life, red. 

Family Acanthephyridae. 

Aca'NTHEPHYRA, a. Milne-Edwards. 

35. Acantliephyra armata^ A. M.-E , var. W.-M. 

Wood-Mason, Ann. Mag. Kat. Hist., May, 1892, p. 359, fig. 2 ; and 111. 2oo1 
* Investigator,’ Crustacea, pi. iii., fig. 1. 

Two magnificent males, both over 7 inches long, from the Bay of 
Bengal, Station 132 j 475 fms , and a smaller one, 5 inches long, from 
Station 135, off the Malabar Coast, 559 fms. 

In all our specimens there are only four dorsal spines at the base 
of the rostrum, and the single ventral spine arises midway between the 
base and the apex of the I’ostrum ; and the legs are most remarkably 
setose. 

36. AcaQithepliyra sangtimea^Wood-Mdimii. 

Wood-Mason, Ann. Mag. Nat. Hist., May 1892, p. 358, fig. 1. 

Laccadive Sea, Stations 122 and 128 j 880 and 902 fms., respectively. 

37. AcantJiepJiyra hrac}iytel$om$, 8p. Bte. 

Spence Bate, ‘ Challenger’ Macrura, p. 753, pi. cxxvi., fig. 7 ; Wood-Mason, Ann. 
Mag. Nat. Hist., May 1892, pp, 362, 363, fig, 4, and 111. Zool, * Investigator,’ 
Crustacea, pi. iii , fig. 2. 

This species is common in the Laccadive Sea, from 753 to 902 fms. 


/ 
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Hoplophoeus, Edm 

38 . Hoplopliorus gracilirostris^ 

A Milne- Edwards, Ann. Sci. Nat. Zool,, 1881, (6) xL 4. p, 6, and Roc. Fig. Onist.j 
and Wood-Mason, Ann. Mag. Nat. Hist., May 1893, p. 365 (see synon.) 

TMs species is fairly common in tlie Bay of Bengal, from 145 to 
609 fms. As preyioiisly mentioned, it would appear to live at no great 
distance below tbe surface. 

Family PalasmOEid^. 

Pal^monblla, Dana. 

39. Palmmonella laccadivensis, n. sp. 

Distinguisbed by tbe remarkable sbortness of tlie canpiis of tlie 
second pair of clielipeds, wHcb. is shorter even than in Spence Batets 
doubtful genus Brachy carpus. 

The up-curved rostrum, wMcli pjrojeets just beyond the tip of tlie 
antennalary peduncles, and nearly reaches the tip of the antennal scale, 
has ten dorsal teeth — two or thi’ee of which are on the gastric region — 
and two ventral teeth near the middle of its free portion. The anten- 
nal spine, though very distinct, is not nearly so large as the hepatic. 

At the tip of the telson are six spines, three on either side of the 
middle line, the middle one of each triad being much the longest. 

The spine on the basal joint of the peduncles of the triilagellate 
antennules is very distinct, as is also that on the basal joint of the an- 
tennary peduncles, and that at the tip of the antennal scale. 

The pediform exteimal maxillipeds are exceedingly slender. The 
first pair of legs are the shoi^test and most slender of the five, and end 
in slender chelee : the second pair are the longest and stoutest, but are 
quite slender as far as the carpus, the hands alone being moderately 
inflated, with cylindrical palms. These hands are not symmetzdcal, 
that on one side having its palm twice as stout and one- third again 
as long as its fellow, or as long as the carapace, or one-third the total 
length of the body : the carpus is extremely short, on neither side being 
as much as one-fourth as long as the palm of the larger hand. 

An egg-laden female, 23 millim. long, was dredged in the 
Laccadive Sea, Station 124; 705 fms. 

Colour in life, pink. 

Family Pasiphseidse. 

PASiPHiEA. Savigny, Bdw. 

40. Fasiphsea sivado^ (Risso). 

For synonomy, etc., see Wood-Mason, Ann. Mag. Nat. Hist., Feh. 1893, p. I6L 

Bay ol Bengal, Station 172; 200 to 350 fms. 

J. 11. 21 
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41. Fasi^lima iinis^inosayWoQ^-M.njmii, 

Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1893, p. 163, and ILL :2ooL ‘ Investiga- 
tor,’ Crastacjea, pi. iii., fig. 7* 

Baj of Bengal, Station 172 ; 200 to 350 fins. 

PAEAPASIPHiEA, S. I. Smith. 

42. Tara'pcm'plima {Fjujpasi^lima) latirostris^'Woo^-M.^hBon, 

Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 196, and Feb. 1893, p. 166, 
■fig. 2, 

A second example of this fine species was dredged in the Laccadive 
Sea, Station 145; 696 fms. 

Farajpasi^Tixa {'Eiipasi]}lima) gilesii, 

Wood-Mason, xAnn. Mag. Nat. Hist., Feb. 1893, p. 166 j and 111. Zool. ‘ Investiga- 
tor,’ Crustacea, pi. iii., fig. 8. 

Bay of Bengal, Station 145 ; 696 fms, 

PSATHYROCAEIS, Wood-Alason, 

44. Psathyrocaris fragiUs, Wood-Mason, 

Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1893, p. 171 ; pi. X., XI. 

Laccadive Sea, Station 144; 172 fms., and Bay of Bengal, Station 
173; 609 fms. 

45. PsatliyroGaris^latyoyhtliahmis^Tx.s’p. 

Diifers from Psatliyrocaris fra gilis only in the following particu- 
lars, so far as can be judged from a single speciiaen destitute of tiie 
second and fourth pairs of legs : — 

(1) The eye-stalks, instead of being niodei^atel}^ depressed and 
not much broader than deep, are extremely depressed, being twice 
as broad as deep; (2) the cornein, instead of being iridisiinctly reni- 
form and broadly visible from above, are markedly reiiiform and only 
visible from above as a thin crescent; (3) the exopodites of Lie 
pleopods, instead of being about twenty times as long as the eiidopo- 
dites, are not ten times as long. 

Colours in life, crimson lake. 

The single specimen measures 93 mm. from tip of rostrum to tip 
of telson, and carries six eggs (also crimson lake in the fresh state) 
any one of which has a major diameter, even after contraction in spirit, 
of 6min. 

Laccadive Sea, Station 124 ; 705 fms. 
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46. Fsatliyrocaris plumosaf n. sp. 

Differs from Fsatlmjrocaris fmgilis only in the following par™ 
■ticiilars :• — ' , 

( 1) The entire integniiient is covered with a fine very short down, 
instead of being quite smooth ; and the appendages in general, instead 
of being sparsely and very finely setaceous, are thickly and coarsely 
setaceous ; (2) the rostrum is longer, projecting beyond the eyes, in- 
stead of being shorter than the eye-stalks, but is otherwise dorsally ser- 
rated and ventral ly ciliated, as in the other species; (3) the eyes are 
less pigmented; (4) the antennulary peduncles, instead of being al- 
most devoid of setiB, are thickly setose — the ‘Sstyloeerite ’’ especially ; 
(5) the anteniiary scale is larger, and its inner edge is coarsely, instead 
oi: finely, setose; (6) the external maxillipecls, instead of being' finely 
and sparsely setose, are thickly fringed with very coarse setm ; and 
their dactyl opodite, instead of being narrowly lanceolate and nearly 
bare, has the form of a broadly lanceolate brush ; (7) the large chela 
of the second pair of logs, instead of being plainly shorter than the 
palm, is as long as the palm ; and instead of having setiforin teeth 
that are hardly visible to the naked eye, has plainly visible acieular 
teeth — those of the larger series being particularly strong; (8) the 
exopodites of the abdominal appendages, instead of having setae of 
microscopic tenuity, have the setin very coarse. 

Laccadive Sea, Station 128; 902 fms. 

47. Dsathyrocaris injlrma, Wood-Mason MS. (name only.) 

The integument is quite smooth, and the appendages have fine silky 
setae, as in P, fragilk and P. plaiifojMlialmus ; and, as in P. platyoph- 
tJialmiiSf the endojeodites of the abdominal appendages are large relatively 
to the exopodites : but the present species is distinguished from all its 
congeners the form of the rostrum and of the carpopodites of the 
first two pairs of trunk legs. 

The rostrum, instead of being fiush with the carapace,, is strongly 
humped or arched : it is finel}^ serrated doi'sally, and setose veiitrally, 
as in all the other species, and does not equal the eyes in length. The 
pediform external maxillipeds have narrowly lanceolate and finely 
setose dectyli, as in F. f rag lUs and F, platyoplithahnus. 

The two first pairs of trunk-legs in general form resemble those 
of the other species, but in both pairs the carpopodite is ovoid and 
receives the nieral articulation at its middle, like the handle of a crutch : 
on the dorsal aspect of the nieriis, just behind this articulation, is 
either an eminence or a large spine. -The larger cheiiped of the second 
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pair of legs also differs from tliat of other species with which compari- 
son is possible in the following points :—(l) it is relativelj shorter, 
being only about half the length of the animal, instead of being nearly 
or quite as long as the animal 5 (2) its meropodite has its lower edge 
closely and regularly spinate, instead of being quite smooth ; (3) its 
chela, instead of being at least three- quarters the length of the palm, 
is only half the length of the palm; and (4) its setiform teeth, instead 
of being in two regular Series of different sizes, are all of one size. 

As already stated, the endopodites of the abdominal appendages 
(1st to 5th) are large, being from one-fourth to one sixth the length 
of the exopodites. 

Colour in life, crimson* 

Andaman Sea, Station 116 ; 405 fms. 

Key to the species of FBAmYmGAms. 

I. Rostrum straight : carpopodites of both pairs of 

chelipeds of the ordinary form, and articulating 
with the meropodites in the ordinary manner : — 
j « Eye-stalks moderately depressed: eyes in- 
distinctly reniform : exopodites of ab- 
dominal appendages about twenty times as 
long as the endopodites : — 
a, t Integument perfectly smooth : appen- 
dages with sparse silky set m ... F, fragilis. 

h* t Integument closely and finely pubes- 
cent : appendages thickly and coarsely 
setaceous ... ... P. plimiosa. 

2. Eye-stalks laminar : eyes markedly reni- 
form : exopodites of abdominal appen- 
dages not ten times as long as the endopo- 
dites ... P, platyophthahnus. 

II, ^ Rostrum dorsally arched : carpo|>odites of both pairs 

of chelipeds ovoid and forming a movable crutch- 
handle articulation with the meropodites ... P. infirma. 

Family Nematocarcinid^. 

Rematocaboiots, A. Milne-Edwards. 

48. Nemafocarcimis graoills, Sp. Bte, 

Sponco Bate, * Challenger ’ Macrura, p. 815, pi. cxxxii., fig, 8. 

A common species in the Laccadive Sea between 600 and 700 fms. 

Colour in life, red. 
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49. Neynatocarcinus productus, Sp. Bte. 

Spence Bate, ‘ Challenger* Macrura, p. 810, pL cxxxii., fig. 5. 

Laccadive >Sea, Station 125 ; 1,250 fms. New to the Indian fauna. 

Colour in life, deep crimson. 

50. Nematocarcimis tenuipes, Sp. Bte. 

Spence Bate, * Challenger’ Macrura, p. 812, pi. cxxxii., fig. 6 j and Wood-Mason, 
Ann. Mag. Hat. Hist., Feb. 1891, p. 197. 

Colour in life, bright orange. 

Laccadive Sea, Station 127, 1,200 fms. 

Tribe ASTAOIDDA. 

Family Homaridao. 

Phobeexjs, A. Milne-Edwards. 

51. Dliohems emeus, A. Milne-Edwards, var. suhlevis, Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 197. 

A fine female from Station 177, Laccadive Sea, 636 fms. 

The Indian Museum now possesses both male and female of this 
rare and beautiful form, the male having been taken in 1890, in the 
Laccadive Sea, at 740 fms., close to the spot where the female was 
dredged this year. 

Nephropsis, Wood-Mason. 

52. Nephropsis stewartii. Wood- Mason. 

Wood-Mason, J. A. S. B., 1873, Yol. xlii., Pt. ii., p. 39, pi. iv'; and Ann. Mag. 
Nat. Hist., (4) xii, 1873, p. 59 ; and A. Milne-Edwards, Ann. Sci. Nat. Zool., (5) xix., 
pi, XX., figs. 1-3. 

A fine female, from the Bay of Bengal, Station 129 j 270 fms. 

53. JSfephropszs carpe7itert, Wood-Ma,Bon^ 

Wood-Mason, Proceedings A. S. B., 1885, p. 70. 

This species differs from JY. stewartii, specimens of the same si 2 se 
and sex being compared, in the following particulars ; — 

1. The carapace is longer and very much broader, its breadth 
being about f its length, instead of less than f its length as in W. 
steiuartii. This is due to the greater inflation of the branchial regions 
and the much less vertical disposition of the branchiostegite, and may 
|.)erhaps be merely a post mortem difference due to the less rigid nature 
of the exoskeleton. 

2. The cervical suture is narrow, deep, almost discontinuous 
across the mid-dorsal region, and V-shaped j instead of being, as in 
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A*, bimd, perfectly ooiitinaons across the mid-dorsal region, 

and very broadly U-sIiaped. 

3. The rostrnm is mncb shorter and straighten : instead of being 
J the total extent of the carapace and doubly curved as in JV, steioartii^ 
it is not much more than J the total length of the carapace, and is 
almost straight, besides being truncated at tip : the lateral spines of the 
rostrum, again, instead of being in the posterior half, are in the anterior 
half. 

4. The abdominal terga, instead of being quite flush as in 
N. stewarHif are, from the third to the sixth inclusive, marked with a 
low fore-and-aft carina. 

5. The antennulary peduncles, instead of being between f and f 
the length of the rostrum as in N. steimrtii, are almost equal in length 
to the rostrum; and the antennulaiy flagella, instead of being little more 
than half the length of the carapace, are equal to the length of the 
carapace behind the lateral spines of the rostrum. 

6. The colour in life, as recorded by Dr. Giles, is ivory-white with 
orange-red markings."^' Bay of Bengal, Station 162; 145 to 250 fms. 

54. Nephropsls atlantica, Koimian, 

Korman, P. R. S., Edimb., 1881 — 82, Vol. xi, p. GS lj and Wood-Mason and 
Alcock, Ann. Mag. Nat. Hist., Feb. 1891, p. 198, fig. 4, 

The lateral armature of the rostrum is extremely variable, es- 
pecially ia the female, in which sex the rostrum is, occasionally, entirely 
unarmed. 

The armature of the abdominal pleuroe also varies, the second 
pleura, in the female, being sometimes devoid of a spine on the front 
edge. 

Laccadive Sea, Station 145 ; 696 fms., and Station 177 ; 636 fms. 
Tribe THALASSINIDJUA. 

Family Axiidse. 

Eiconaxius, Spence Bate. 

55. UJiconaxius kermadeci, Sp. Bte., var. laccadivensis . 

Mconaxius Icermadecij Sp. Bte., ‘Challenger^ Macrura, p. 43, pi. v., fig. 3. 

A male and a female (the latter carrying large egg.s), from the 
Laccadive Sea, Station 124, 705 fms., differ from Spence Bate’s figures 

^ The colouration, like that of ITephrops andamanicus, and of more than one 
species of Munidopsisj varies somewhat, the specimens taken this year having been 
coloured pink, with white anteimnles and antcnmo, and with two white tubercles 
on back. 
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and description only in having the meropodite of tlie large chelipeds 
unarmed, instead of armed distallj with a large spine. 

Length, 20 millim. 

Colour in life, milk white. 

Family Oallianassid^. 

Oalocaris, Bell. 

66. Oalocaris macandrese^ Bell. 

Bell, Britisli Stalk-eyed Crustacea, p. 233, fig. ;S. I. Smith, Trans. Connect. 
Acad. Sci., Tol. Y., p. 55 (see distribution) j Kirk, Tr. K. Z. Inst., si., 187S, p. 401 ; 
Lovett, Zoologist, (3) is., 1885, p. 16 ; Ox*tmann, Zool. Jaiirb., vi., 1802, p. 50 (see 
distribution). 

A small (33 millim.) blit nearly perfect specimen of this widely 
ranging species was dredged in the Laccadive Sea, Station 177, 636 frns., 
bottom temperatnx'e 44'2° Fahr. 

In recording this new addition to the Indian fauna we may he 
permitted to again notice its remarkably wide area of distribution. 
First dredged in Loch Fyne and neighboaring waters np to ISO fms., 
afterwai’ds in Scandinavian waters up to 217 f ms. {fide Ortmann, I, o.), 
and then ill the Grnlf of St. Lawrence at 190 fms., it was in 1878 re- 
ported (Kirk, Z. 0 . ) fi‘om the Antipodes, two dead specimens having 
been found on the coast of New Zealand. 

Callianassa, Leach, A. Milne-Eclwards. 

67. OalUamssa csecigena, n. sp. 

Belongs to M. Milne-Edwards’ first section of the genus (A. Milne- 
Edwards, Nouv. Archiv. dn Mas., YI., 1870, p. 76), in which it stands 
alone in having no trace of co^ne^B, altliongli the eyes talks are well 
developed and of the nsnal form. It is otherwise close to G. gigas, 
Dana. • 

The carapace, which is less than one-third the total length of the 
foody, is of tlie typical form, and ends in an acute triangular rostrum 
that reaches to the end of the eyestalks — these being about xh the total 
length of the carapace. The middle of the three segments into which 
the carapace is longitudinally divided is gently cariiiated, the cariiia 
culminating, near the posterior border, in a large strong upstanding 
tooth. Of the abdominal terga no two are at all alike either in size 
or shape. The first, which is the narrowest and by far the shortest and 
has all its angles cockled upwards, is not two-fifths tlie length of the 
second which is considerably the longest : the second, which is half the 
length of the carapace (rostrum included), has its postero-laterai angles 
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spinate: the third to the sixth inclusiTe all have on either side, near 
the antero-lateral angle, a sharp recnrrent decliv'ous spine (rudimentary 
pleura ?) : the third fourth and fifth are broad, the sixth is long and 
narrow : the telson is as long as the sixth tergum, and is larger than 
either of the uropods. 

The eyestalks are of the usual petaloid shape, and, as already men- 
tioned, are devoid of any trace of a cornea. 

The external maxillipeds are broadly pediform — the ischium being 
produced at its postero-internal angle to form an operculum : the 
dactylus forms a large, almost circular, plate, thickly beset with hairs. 
Of the first pair of trunk-legs the right is many times larger than the left, 
and has the following peculiarities of stimcture: — the ischium is spinate 
along its lower edge : the merus has a single small uncinate spine, placed 
infero-externally, at its proximal end : the carpus is considerably less 
than half the length of the palm of the hand, and has two small spines 
at its lower angle: the hand is longer and broader than the carapace, 
the palm is carinated along both the upper and the lower edge, the lower 
edge being also finely serrated : the dactylus, which is longer than the 
‘pollex,* is equal in length to the palm; is broadly phalanged, both 
outside and inside, above ; and has, on its cutting surface, at the proxi- 
mal end, two short rows of coarse creiinlations, the outer of which 
is continued into a sharp edged ridge: the ‘pollex’ has at its base, close 
to the dactylar articulation, a strong sharp tooth. 

The smaller cheliped of the first pair resembles its fellow as to the 
ischium and merus ; hut the carpus is more than f the length, and the 
fingers nearly twice the length, of the palm: the fingers, besides being 
relatively much longer, are also much straighter, and, except for a 
single tooth at the base of the pollex, are unarmed. 

The second to fourth pairs of trunk-legs much resemble those of 
G. gig as: the fifth pair ends in a brush, which owing to the minute- 
ness of the dactylus is only minutely and obscurely sub-cb elate. 

The first pair of abdominal legs (in the female) are short filiform 
and forked, the outer fork being filiform, the inner being very shoi^t, 
truncate, and ending in a tuft of hairs. The second to fifth pairs 
inclusive are very broadly lamellar, the exopodites and endopodites 
being nearly equal in size: in every case tbe inner edge of the endo- 
podite carries, near the middle, a small styliform appendage. 

Colours in life, ivory white with some scattex’ed yellow-ochre 
fiecks. 

A single female, 65 millim. long from tip of rostrum to end of 
telson, was dredged in the Bay of Bengal, at Station 172; 200 to 
350 f ms. 
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Tribe BEYONTIBUA. 

Pentaohelus, Spence Bate. 

58. F entacheles pJwspTioms, Alcock, 

Alcook, Ann Mag. Nat. Hist., March, 1894, p. 241; and 111. Zool. ‘Investigator, 
Crustacea, pt. II., pi. viii., fig, 2. 

Bay of Bengal, Station 172 ; 200 to 350 fms., and Laccadive Sea, 
Station 145 ; 696 fms., and Station 177 ; 636 fms. 

The male is mncli smaller than the female. 

59. Fentacheles Jieantiij Alcock. 

Alcooh, Ann. Mag, Nat. Hist., March, 1894, p. 237. 

Laccadive Sea, Station 150 ; 719 fms. 

SGYLLABWFA. 

Family Scyllaridae. 

Arctus, Dana. 

60. Arctus orientalis^ 

Spence Bate, ‘ Challenger ’ Macrnra, p. 68, PI. ix., fig. 4. 

Bay of Bengal, Station 169 ; 91 fms. 

NTew to the Indian fauna. 

61. ArcUis ruhens^ n. sp. 

Close to A, vUiensiSf Dana. 

Carapace slightly longer than broad : its surface, as in A. 
tuberculatus^ Sp. Bte., is ornamented with sqnamiform granules which 
are especially nnmei’ons on the prominent median carina, and are 
especially large and numerous on the branchial regions laterally. 
The lateral dorsal carinse are very prominent anteriorly, where they 
overhang the orbit as lai’ge spines : the antero-Iateral spines of the 
carapace are also very prominent. 

The posterior border of the carapace, like that of each of the first 
three abdominal terga, is deeply excised in the middle line. 

The sternum is traversed, fore and aft, by a i*ow of sharp tuber- 
cles — one on each somite — which together form a regularly interrupted 
carina. 

The second to fifth abdominal terga are sharply carinated, the 
carina in the case of the second and third bifurcating behind, and in the 
J. iL 22 
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case o£ tke fourth and fifth being produced over the succeeding tergnm 
to form a blunt spine. The sides and lateral margins of the terga, like 
the posterior borders of the plenrse, are irregularly lobulate or crenulate. 
The second joint of the antennae is deeply scnlptnred above, being 
traversed obliquely by equally strong and salient ribs : its free 
margins are sharply serrate. The fourth joint of the antennse has its 
ant ero -lateral margin 7-digitate. 

The external maxillipeds, and the trunk-legs, are much stouter 
than in any other Indian species. 

A single female from the Gnlf of Manar, Station 151; 142 to 400 

fms. 

Colour in life, light rose madder above, white below. 

Family Palinuridse. 

Panulirus, Gray, 

62. Familirtis atigtilatiis, Die. 

Spence Bate, * Challenger ’ Maerura, p. 81, pi. xi., figs. 2, 3, 4. 

hTnmerons fine specimens from the Gulf of Manar, Station 150; 
142 to 400 fms. 

ISTe w to the Indian f anna. 

Tribe ANOMALA. 

Families Paguridae and Parapaguridae. 

Onr collections in these families are the largest ever made by the 
^ Investigator ’ in a single season, and we have been fortunate enongh to 
secure the co-operation of Professor J. R. Henderson in working them 
out. Professor Henderson’s Report will be published separately. 

Family Galatheidse. 

Munida, Leach. 

63. M'lmida squamosa, Hndrsii., var. prolixa, Alcock. 

Alcock, Ann. Mag, Nat, Hist,, April, 1894, p. 322. 

A number of fine specimens, of both sexes, from the Gulf of Manar, 
Station 151 ; 142 to 400 fms. 

MuNrnoPSis, Wliiteaves. 

64. Munidopsis stylifostris, Wood-Mason. 

Wood-Mason, Ann. Mag. Nat, Hist., Fab., 1891, p. 201 ; and Alcock, op, cU 
April, 1894, p. 328. 

Laccadive Sea, Station 177 ; 636 fms. 
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65. Munidofsis dasyptis^ Aloook. 

Alcock, Ann. Mag. Nat. Hist., April, 1804, p, 329. 

Laccadive Sea, Station 177 ; 686 f ms. 

66. Munidopsis scohina, Alcock. 

Alcock, Ann. Mag. Nat. Hist., April, 1894, p. 330. 

Bay of Bengal, Station 162 ; 145 to 250 fms. 

Colours in life, white with orange-red markings. 

67. Mzmidopsis poseidonia, n. sp. 

The dorsal integument of body and appendages finely scabrous 
beneath the usual pubescence. 

The rostrum, which is about one-third the length of the carapace 
proper, is convexly laminar, carinated, and trifid at tip. 

The carapace is elliptical, convex, and traversed fore-and-aft by a 
median multispinate ridge, — many of the spines being bifid and trifid : 
the frontal margin is convex and bears two spines, one above the base 
of either antenna, while just below the frontal margin, between the 
antenna and the eye, is a si^ine nearly as long as the eye : the lateral 
margins in front of the cervical groove are sharply quadridentate — the 
anterior of the four spines having a second spine to its inner side, 
while behind the cervical groove they are multispinate: the posterior 
margin, like the front edge of the second and third abdominal terga, 
is multispinate : in addition to the spines already noticed there is a 
pair of large spines on the gastric region, and there are some small 
spinules on the after margin of the cervical groove. 

The eye-stalks are not prolonged beyond the cornea, and are 
movable. The meropoclite of the external maxillipeds has, on its 
inner edge near the pi’oximal end, two large unciform spines, and, at 
tlie distal end of its outer edge, another large spine. The chelipeds 
slightly exceed the fully extended body in length, and are slender : 
the iscliiopodite has two distal spinelets, one above, the other below: the 
meropodite has three series of thornlike spines along its upper and 
inner surface : the carpopodite has a distal ring of spines, and a row of 
spinules along its inner edge : the hand is smooth, the fingers being 
about three-fourths the length of the palm. The second to the fourth 
thoracic legs have the meropodite and carpopodite spiny along the front 
edge, and the dactyli, which are about half the length of the propodites, 
of the usual form. 
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Length of fully extended "body 53*5 millira., of chelipeds 58 
millim. Bay of Bengal, Station 163; 210 fms. 

This species is nearest related to 

68. Munidopsis trifida^^iAvE-n. 

Henderson, ‘Challenger' Anomnra, p. 156, pi. xTi., %. 2. 

Wq identify with this species a single female specimen from the 
Laccadive Sea, Station 177; 636 fnas. 

I^Tew to the Indian fauna. 

[69. Munidopsis Bp, 

Closely resembles Jf. Henderson, fi*om which it differs in 

the following particulars The middle tooth of the trifid rostrum is 
relatively longer : there is a large spine on the cardiac region : the fix)nt 
edges of the second to fourth abdominal terga are armed in the middle 
line, the second with a large hook-shaped spine, the third and fourth 
wit h a pair of spines : the chelipeds are much less spiny, the hand 
being quite smooth, and the carpus having only a pair of distal spines s 
the carpopodites of the second to fourth legs have only a single spine, 
terminal in position, on the front boi'der. 

Length of fully extended body 23 millim ; of chelipeds 19*5 millim. 
Andaman Sea, 24Q to 375 fms. 

This small species was dredged several years ago, but was never 
described or named. We introduce it here as we wish to complete our 
account with a ‘key’ to the Indian species of the genus.] 

70. Munidopsis regia ^ m sp. 

The entire dorsal surface both of body and of appendages is cover- 
ed with a remarkably thick velvety down. 

The rostrum, which is half the length of the carapace proper, is 
moderately broad, convex, carinated, and armed in its anterior half 
with a single pair of strong divergent spines. 

The carapace is strongly semi-elliptical, and strongly convex, and 
is traversed fore and aft in the middle line by a raised row of coarse 
spines — of which three are in the gastric region, one in the procardium 
and one in the postcardium — ^in addition to a pair of large spines, dis- 
posed transversely, in the front part of the gastric region : the frontal 
margin is convex, and is armed with two spines, one above the antenna 
on each side, while below the frontal margin a large spine is interposed 
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between tbe eye and the antenna : tbe lateral margins are deeply trilob- 
ed in front of tlie cervical groove, each lobe cnlminating in a spine, 
while bebind the cervical groove is a row of three smaller and succes- 
sively decreasing spines : the posterior border is broadly raised and 
mnltispinate. 

Of the abdominal terga the second has, in the middle line, on the 
front edge, one strong tooth, while the third and fourth have in the 
same sitnation a pair. 

The eye- stalks are freely movable, and are not prolonged beyond 
their cornea. The thoracic appendages have many long sets© in addi- 
tion to the general investment of down. The external maxillipeds 
have the meropodite armed, on the inner border, near the proximal 
end, with two very large nnciform spines, and, on the onter border, 
distally, with a strong spine. The chelipeds are considerably longer 
than the fully-extended body, but are stout : the ischiopodite has two 
distal spines, one above, the other below: the meropodite has three 
series of strong spines along its inner and upper surface : the carpopodite 
has a distal ring of teeth, and a few sharp tubercles on its upper and 
outer surface : the hand is unarmed, the fingers being about two-thirds 
the length of the palm. The second to fourth thoracic legs have the 
meropodite and carpopodite spiny: in all the dactyl us is remarkably 
long (about two-thirds the length of the propodite) and remarkably 
hairy on both edges, the posterior edge also being multispinate. The 
telson, which, as is usual in this genus, appears quite plainly to consist 
of a somite and incompletely fused appendages, has its postero-lateral 
angles remarkably thickened and recurved, and its lateral borders 
thickly clothed with setee of a peculiarly firm consistence and of a dark 
colour. 

Colour in life, chalky pink. 

Gulf of Manar, Station 151 ; 142 to 400 fms. 

This is a large species, the measurements of the single specimen 
being as follows : — 

Length of fully extended body from tip of rostrum to end of telson 
111 miliim. Length, from tip of chelipeds to end of telson 205 millim. 

71. Munidopsis tr achy pus ^ n. sp. 

ISTear M. scahra^ Faxon. 

Carapace and appendages everywhere closely, sharply, and evenly 
spinate. 

The rostrum, which is about one-third the length of the carapace, 
is broadly lamellar and trifid, is finely serrated at the sides, and is 
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traversed by a finely serrated carina that extends uninterruptedly to 
the cervical groove. 

The carapace is markedly convex and semi-elliptical : the frontal 
margin is strongly convex and is armed with two spines, one above the 
base of the antenna on each side ; the lateral margins are mnltiserrate : 
the posterior margin is raised, and, like the rest of the carapace, is 
sharply and evenly granular : all the regions of the carapace are well 
delimited. 

The abdominal terga are smooth, the telson alone, like the outer 
halves of the caudal swimmei’ets, being finely granular. 

The eyes are movable, and the eye-stalks are not prolonged beyond 
their cornea : there is a considerable interval between them and the 
antenna, but no spine. 

The antennal peduncles are remai’kably slender, and are not longer 
than the eyes (which are not half the length of the rostrum) : the 
flagella appear to have been not longer than the carapace. The external 
maxillipeds are small and slender : the meropodite has two large unci- 
form spines (the proximal one slightly bicuspid) on the inner edge 
near the base, and a large terminal spine on the outer edge. 

The chelipeds are remarkably long and slender, being, even in 
the female, nearly twice the length of the fully extended body : tliey 
are closely thorny, on every surface, up to the base of the fingers: 
the palm is more than thi’ee times the length of the fingers. The 
longest of the second to fourth thoracic legs is not much more than 
half the length of the chelipeds : all ai'o densely spiny up to the remark- 
ably short dactyli, which are hardly oue-fourth the length of the propo- 
dites : a spine at the distal end of the meropodite is pre-eminent in 
all. 

Length of fully extended body 54 milliin., of chelipeds JOO miliim. 
Colours in life, pale salmon. 

Laccadive Sea, Station 177 ; 036 fms. 

[72. Mtmidopsis Ge7itrina, n. sp. 

Belongs to the group Munidopsis ahhreviata, A. M.-E., ilf. hrevimana, 
Hndrsn., M. ciliata^ W.-M., and M. viema, Eaxon. 

The carapace and appendages are remarkably acutely spiiiose, 
besides bearing many long coarse strfl setie. 

The carapace is strongly semi-elliptical, and is about three times the 
length of the depressed, acute, simple, carinated, rostram. The strongly 
convex frontal margin bears four spines, a large one above the antenna 
on each side^ and a smaller one between and behind this and the 
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antero-lateral spine : tlie lateral mai’gins are broken by 5 larg’e spines, 
3 of wliicli are in tlio hepatic, and 2 in the branchial region : the posteri- 
or margin is raised bat smooth : on the gastric region are two transverse 
rows of spines, fonr in each row, those of the middle pair of the front 
row being about two-thirds the length of the rostrum. 

Tlie abdominal terga are nnai'med, but deeply cross-grooved. 

The eye-stalks are short and immobile : their lower, their outer, 
and their inner border are all prolonged as spines beyond the cornea, 
the inner spine being more than half the length of the rostrum. The 
spines of the antenmilary and antennary peduncles are of remarkable 
ske. The meropodite of the external maxillipeds is faintly three- 
toothed along the inner edge. The chelipeds are rather shorter than 
the ambulatory legs : they are acutely spiny up to the hand, which has 
only the inner edge of the inflated palm slightly spinate : the fingers are 
very vshort and very broad. The 2nd to 4th legs are acutely spinate in 
every joint except the dactjlns, which however has the usual denta- 
tions on its posteiior margin. 

Length of fully extended body 39 millim*, of chelipeds 26*5 millim. 
Bay of Bengal, 1520 fathoms. 

This species was obtained several years ago, but has never been 
described or named : we introduce it here to complete our survey of 
the genus in Indian waters.] 

[73. Mimidopsis pilosa, Hndrsn. 

Henderson, * Challenger’ Anomnra, p. 1575 pi* xvii., fig. 5. 

This species was dredged in the Andaman Sea, 480 fms., some 
years ago, and is now recorded as new to the Indian fauna.] 

[74. Munidopsis arietina, n. sp. 

Belongs to the Mtinidopsis abhreviata and hrevimana group, but 
is distinguished from all its congeners by its enormous up-curved spiny 
Ife^m)carp«6’-like rostrum. 

Carapace semi-elliptical. The rostrum, which is acutely styliform 
and strongly up-curved, is equal in length to the carapace, its tip reach- 
ing almost to the end of the fully extended chelipeds : its sides are 
acutely but unsymmetricaliy spinate. 

The convex frontal margin is unarmed, except for the antero-lateral 
spine : the lateral margins besides this spine are armed with a second 
spine in the hepatic region, and a third in the branchial : the posterior 
margin is strongly spinate: on the gastric region are two pairs of 
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spines — a large pair in front, and a small inconspicuous pair behind: 
on the cardiac region also is a pair of small spines. 

The abdominal terga are unarmed. 

The eye-stalks, which are slightly mobile, are prolonged internally 
beyond the cornea to form a spine. The meropodite of the external 
maxillipeds has its inner edge faintly serrated. The chelipeds are 
rather shorter than the ambulatory legs, and have short broad hands. 
The 2nd~4th legs have dactyli of the usual form. 

Length of fully extended body 27*5 millim., of chelipeds 15 millim. 
Bay of Bengal, 1,520 fms.] 

75. Munidopsis unguifera, n. sp. 

Distinguished from all its Indian congeners by the form of the 
dactyli of the 2nd-4th legs, which are long and talon-like, having 
the posterior edge sharp and entire. 

The carapace is quadrangular, its surface is coarsely granular, and 
it is traversed fore and aft by a median carina which is surmounted by 
a few coarse spines : the frontal margin is hardly convex and is quite 
unarmed, although below it, and between the eye and the antenna, is 
a spine : the parallel lateral margins are acutely bilobed in front of the 
cervical groove, while behind it they are denticulated ; the posterior 
margin is multi-spinate : there is a pair of coarse spines on the gastric 
region. 

The rostrum, which is about one-third the length of the carapace 
proper, is depressed, acute, carinated, and simple. 

The abdominal terga are unarmed. 

The eye-stalks are movable: the inner margin forms a small papilla 
upon the summit of the cornea. The meropodite of the external max- 
illipeds has three small teeth on its inner edge. The chelipeds in both 
sexes ai"e equal to the fully extended body, and are longer and stouter 
than the other legs : they are unarmed, except for a pair of small spines 
at the distal end of the meropodite : the fingers are not much shorter 
than the palm, and have the cutting edges dentate only near the distal 
end. The 2nd-4th legs have the posterior border of the meropodite 
serrated : in all the dactyli are remarkable for their great length — two- 
thirds that of the propodites, or more — ^for their long acute points, and 
for the sharp blade-like posterior edges. 

This is a small species, ovigerous females measuring not more than 
25 millim. 

Colour, salmon-red to chestnut-brown. 

Bay of Bengal, Station 162 ; 145 to 250 fms. 
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Galacantha, a, Milne-Edwards. 

76. Galacantha areolata^ Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Feb., 1891, p. 200. 

The free end of tlie borizontal. portion of the rostrum is not always 
minutely "bifid, being sometimes minutely multidentate. 

Laccadive Sea, Station 176; 1,070 fms. 

The Indian Museum now possesses perfect specimens of both sexes* 

77. Galacantha investigatorisy n. sp. 

Closely allied to G. hella, Henderson, from which it differs in the 
following particulars : — 

The carapace and ap|)endages are very much more closely scabrous, 
being everywhere covered with small sharp granulations in close con- 
tact, and the spines at the antero-lateral angles are much longer and 
moi’e acute : the horizontal portion of the rostrum is so strongly bifid, 
that, when viewed from above, the rostrum appears trifid : all the abdomi- 
nal terga and pleurae, with the sole exception of the concealed first 
tergum, are closely and sharply granular : the fingers, though longer 
than the palm, are relatively shorter than in the Challenger species, 
and have the cutting edges quite straight : the dactyli of the 2nd — 4th 
thoracic legs have the posterior edge 15 to 17-dentate. 

Colours in life, body and corneae milky orange : in spirit, white with 
an uniform dull blue-black suffusion. 

Length of fully extended body 56 millim ; of chelipeds, 36 millim. 
Laccadive Sea, Station 127 ; 1,200 fms. 

78. Uroptychus (A. Milne-Edw. ), Henderson. 

Uroptychus nitzdus, A, Milne-Edwards. 

A. Milne-Bdwards, Ball, Mas. Comp. Zool., Yol. viii., 1880, p, 62; and Hender- 
son, * Challenger’ Anomnra, p, 174, pi. xxi., fig. 6. 

Laccadive Sea, Station 177 ; 636 fms. 

Colours in life, uniform bright pink. 

New to the Indian fauna. 

[Bathyankyrxstbs, n. g. 

As Munidopsis, hut with the trunk-legs, from the 2nd to the 4tli, 
increasingly subcheliform in order of succession, the 4th pair being 
almost perfect subcbelm ; and with the true third joint (the apparent 
second) of the antennal peduncle furnished at the antero-external angle 
with an unusually large spine. 

J. II. 23 
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79. Bathyanlcynstes spinosns, n. sp. PL IX. fig. 2. 

Carapace broad, depressed, i*afclier broader bebind than in front, 
but not at all elliptical in shape: its surface pilose, an'd transversely 
rugose, especially on the bi’anchial regions, but not spinate. The . 
rostrum, which is more than half the length of the carapace, is stoutly 
styliform, upturned, and very acute. The frontal margin of the carapace 
is slightly excavated above the eye (somewhat as in Aeglea), and 
almost transverse ; it is unarmed, but a little ventrad of it, between the 
eye and the antenna, is a stout spine : the lateral margins of the carapace 
are deeply bilobed in front of the cervical giwve, each lobe ending 
in an acute spine, and a third smaller spine occurs immediately behind 
the cervical groove: the posterior border is broadly moulded, and 
unarmed. The abdominal terga are perfectly smooth beneath a close 
fine pubescence, and ungrooved. 

The eyes are unpigmeuted : the eyes talks are not prolonged beyond 
the cornea. The antennules are exactly as in M'lmidopsis, the basal 
joint being inflated and strongly spinate. All the joints of the antennal 
peduncle are strongly spinate, the spine at the antero-external angle 
of the true third joint being of significantly large size. The mouth- 
parts resemble closely those of Munidopsis^ the expedite of the 1st or 
anterior maxillipeds being without a flagellum. The external maxil- 
lipeds also are much as in Mtmidopsis : the antero-external angles 
both of ischiopodite and of meropodite are strongly spiniform, as 
is also the antero-inferior angle of the ischiopodite: near the middle 
of the inner border of the meropodite is a single strong spine. The 
trunk-legs are stout and densely hairy. The chelipeds are longer 
than the other legs, hut shorter than the fully extended body: the 
ischiopodite has the inner border serrulate up to a distal terminal 
spine, and has also a distal tooth superiorly : the meropodite is strongly 
and acutely spiny along its upper and inner, and the carpoj}odite along 
its inner side, both of these joints having a distal ring of spines ; the 
hand, which is a little longer than the fingers, has a few spiiiules along 
the inner border : the fingers are finely and evenly toothed, and ex- 
cavated ventrally, just as in Munidopsis, The 2iid — 4th legs have 
the meropodite and cai'popodite strongly spiniferous anteriorly: in 
all, hut especially in the fourth, the propodite is enlarged at its 
distal end and there has its posterior border produced to form a com- 
pressed dentigerous tubercle, against which the basal portion of the 
dactylus can be flexed to form a sub-chela : in the second pair of legs 
the tubercle carries two or three teeth, in the third pair five or six, 
and in the fourth pair, which are almost typical sub-chelae, six or 
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seven: the dactyl i ave stout, and are minutely serrated only in that 
part of their povsterior border which is opposed to the tubercle on 
the propodite. The fifth pair of trunk-legs is of the ordinary G-alatlieid 
form. 

In the female the 2nd — 5th pairs of (nniranious) abdominal appen- 
dages are present, increasing in size fi'om before backwards. The telson 
and caudal swimmerets resemble those of Munidopsis, etc. 

Length of fully-extended body 70 millini., of chelipeds 59 millim. 

Andaman Sea, ofi Ross Island, 265 fms.] 

80. Batliya?ilcyristes levis, n. sp. 

Closely resembles the preceding species, from which it differs only in 
the following particulars : — The rostrum is broader and more depressed, 
and is only half the length of the carapace : the cornea is relatively 
much larger — no part of the eye- stalk being visible from above : the 
chelipeds are much less spiny : the 2nd — 4th pairs of trunk-legs have 
the meropodite and carpopodite quite unarmed, except for a distal spine 
above and below : the abdominal terga are in closer contact. 

In the male the 1st and 2nd pair's of abdominal appendages resemble 
those of Munidopsis^ and the 3rd — ■5th pairs, as in Munidopsis^ are 
minute rudiments. 

Length 29 millim : of chelipeds 27 millim. 

Laccadive Sea, Station 177; 636 fms. 

Sub-Order BEAOHYURA. 

Tribe AJSTOJf OLA. 

Family Raninidse. 

LYREmiJs, de Haan. 

81. Lyreid'Us gfacilis, Wood- Mason. 

Wood-Mason, J. A. S. B., Vol. LYF., 1887, p. 376. 

Gulf of Manar, Station 151, 142-400 fms. 

Family Dromida. 

Dromidia, Stimpson. 

S2. JDromidia K€ndall% n. Bp. 

Carapace globular, covered, like the appendages, with a dense fine 
short yellowish fur. 

The rostrum is deeply bifid, and is without any trace of a median 
tooth : the margins of the two teeth are strongly deflexed, and pass 
backwards to traverse obliquely the roof of the orbits as a prominent 
ridge, the point where they meet the upper margin of the orbit being 
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marked by a distinct notcli : the orbit is thus imperfectly siib-divided 
into two chambers, an inner lodging the root of the eye-stalks, and an 
outer into which the eye can be reflexed, much recalling the mode of 
formation of the orbit in Homola. The inferior orbital tooth is small 
and inconspicuous. ^ 

The convex antero-lateral margin of the carapace bears a few small 
distant granules, arranged in two sets separated by a slight indentation 
which probably corresponds to the anteidor division of the cervical 
groove, but only the last granule of the front set is at all conspicuous : 
the equally convex postero-lateral mai’gin is, like the branchiostegal re- 
gion, very finely granular^ The cervical groove, though not deep, is 
conspicuous : it traverses the lateral wall of the carapace to end at the 
antennal fossa, enclosing between itself and the antero-latex'al border 
of the carapace two oval bosses : the pterygostomian region internal to 
the groove is the most coarsely granular portion of the carapace. 

The sternal sulci nnite opposite the base of the chelipeds. 

The convexity of the cornea is markedly deficient in pigment. 
The antennal fiagellum is unusually long. The eiferent branchial 
opening is remarkably patulous. The trunk-legs, in form and pro- 
portion, much resemble those of B, rumpMu In the chelipeds the 
meropodite has the edges finely and sharply granular, the granules 
encroaching slightly on the neighbouring surfaces ; the carpus has the 
upper and outer surfaces finely granular, the granules being disposed 
in longitudinal lines; the hand is finely and distantly granular; and 
the fingers are very indistinctly dentate except at the tips. 

Length of carapace 18 millim., breadth 19 millim. 

Bay of Bengal, Station 159 ; 112 fms. 

Family Homolidae. 

Homola, Leach. 

83. Homola megalops, Alcock. 

Alcock, Ann. Mag. Nat. Hist., May, 1894, p. 408. 

GulfofManar, Station 151; 142-400 fms.; and Bay of Bengal, 
Station 162 ; 145-250 fms. 

Tribe OXYSTOMATA. 

Family Dorippidae. 

Fthusa, Roux, 

84. Mhma indica, Alcock. 

Alcock, Ann. Mag. Nat. Hist., May, 1894, p. 405. 

This species, first dredged in the Bay of Bengal, at 240 fm>s., now 
appears in the Laccadive Sea, Station 145 ; 696 fms,, and in the Gulf 
of Manar, Sfcation 151 ; 142-400 fms. 
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Ethusina, Snxifh. 

85. Ethusifia gmeilipeSf Miers. 

Miers, ^ Cliallenger ’ Brachyura, p. 332, pi. xxviii., fig. 3. 

This species, dredged by the ‘ Challenger ’ in the Arafura Sea and 
neighbouring basins of the Eastern Archipelago at 700-1,425 fins., is 
now found in the Laccadive Sea, Station 127 ; 1,200 fms. 

Its colour in life was milk-white, with the tips of the legs faint 
pink. 

Family Leucosidas. 

Randallia, Stimpson. 

86. Eandallia coronata^ n, sp* 

Carapace globular, finely and closely granular beneath a dense 
pubescence. Besides granules there are numerous conical tubercles of 
nearly uniform, rather large, size, — one bordering upon the hepatic and 
pterygostomian regions, five on the branchial region, two rather larger 
than the others on the posterior border, one near the after limit of the 
gastric region, and two close together in the centre of the extremely 
well-defined cardiac region : a majority of these tubercles is disposed 
with such regularity and symmetry as to form a crown round the gas- 
tric region. 

For the rest, the species very closely resembles Stimpson’s type 
(Boston Journal of IS^atural History, Vol. YI., 1850-1857, p. 471, 
pL XX., fig. 3), except that the front is much less produced, and that the 
chelipeds are much more finely granular. 

Length of carapace 16 millim., breadth 17 millim . ; length of cheli- 
ped 23 millim. 

Bay of Bengal, Station 159 j 112 fms. 

Parilia, Wood-Mason. 

87. Farilia Alcock% Wood-Mason. 

Wood-Mason, Ann, Mag. Nat. Hist., March, 1891, p. 264 j and 111. Zool., ‘In- 
vestigator,’ pi. V,, figs. 3, 3a. 

This species was taken at almost every haul in the Bay between 
91 and 250 fms. 

The figure (fig. 3) in the ‘ Illustrations,’ gives a very inadequate 
idea of this fine species. 

Family Oalappidse. 

Calappa, Fabr. 

88. Galappa emntJiematosa, n. sp. 

Carapace oval, remarkably inflated, especially in the branchial re- 
gions which are marked from the gas tro- cardiac regions by a pax’- 
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ticnlarlj deep* furrow: its length is about two-fchirds its greatest 
breadth immediately in front of the lateral shields : its surface in the 
posterior half, except for a few marginal granules, is smooth, but in the 
anterior half is covered with numerous large smooth isolated mammil- 
lary tubercles, which by their colouration (red base and shining yellow 
apex) exactly resemble ripe small-pox pustules. In the posterior half 
of the carapace the place of these well-defined ‘‘pustules’^ is taken 
by equally well-defined round or oval slightly-raised red patches, which 
exactly resemble the “ papules ’’ of the earlier stage of small-pox. 

The front is rather broad for Galappa, and is excavated, as usual, 
so as to appear bilobed. The arch of the antero- lateral margin is 
anteriorly faintly and irregularly crenulate, but posteriorly is bluntly 
dentate. The clypeiform expansions of the postero-lateral margins 
are little developed — hardly breaking the general curve — and are 
armed each with seven or eight teeth, all of which have a bluntly 
serrated edge. The posterior margin proper — that part, namely, which 
is co-extensive with the first abdominal segment— -is finely beaded. 

The abdomen resembles that of other species of the genus, being 
narrow in both sexes, and the 3rd— 5th segments in the male being 
fused, though distinctly recognizable. 

The eyes and orbits, the antennules, and the antennas, conform to 
type ; but the external maxillipeds are even less operculiform than usual 
in the male sex. The chelipeds have the usual form : the transverse crest 
of the merus, which meets the lateral shield of the carapace at an angle 
very much wider than a right angle, is well marked, and is quadricuspid : 
the carpus and the palm, on their outer aspect, are maihed with pus- 
tules ” similar to those on the anterior part of the cai^apace : the 
whole antero-inferior surface of the hand is closely covered with bead- 
like granules : the crest of the palm is sexcuspid : the fingers have the 
usual dissimilarity, those of the right side being coarser, and less 
mobile ; those of the left side being slenderer, more finely and evenly 
toothed, and more mobile. 

The second pair of abdominal appendages, in the male, are long and 
vermiform, and are enclosed each in a tube formed by the inrolling of 
the parts of the first pair. 

Two males — the largest measuring 116 millim. across the carapace 
proper, and 126 millim. across the arch formed by the adducted clieli- 
peds — from Stations 159 and 170; 112 and 107 fms. respectively; and 
three small females from Station 169; 91 fms. 

This species is remarkable among its congeners, not only from the 
unusual depth of its habitat, but also for its great size and remark- 
able colouration. 
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Mursia, Desra. 

89, Mtirsta bicristimana, n. sp. 

This species bears a general resemblance to Mursia armafa, de Haaii^ 
bufc differs in the following particulars : — 

The carapace is relatively wider, the lateral spines shorter and 
slenderer : the granular prominences on the upper surface form seven 
distinct rows, the most external row losing itself on the ant ero- superior 
surface of the lateral spine, the other rows occupying the same position 
as in if. armata. The rostrum ends in three teeth, the middle one of 
which is sharp and prominent, the lateral ones being more obtuse than 
in if. armata. The antero-lateral mai'gins are armed with eleven den- 
ticles, the last of which is very small. The postero-lateral margins 
are slightly cristiform and microscopically granular. The posterior 
margin is faintly trilobed, the median lobe being hardly distinct, and 
the lateral lobes being mere papillas, and not spines as in if. armata. 
The hands, in addition to the high dentate crest of the upper margin, 
are longitudinally traversed at the lower limit of their outer surface by 
a sharp cx*est, the edge of which is unevenly trilobed, the proximal lobe 
being short acute and spiniform, the middle lobe being broad and 
obtuse, and the distal lobe being narrow and obtuse : the lower edge 
of the hand is finely, closely, and sharply serrate : the meropodite of 
the chelipeds bears two spines at its distal end, the outer of which is 
about three times the length of the inner. 

Colour in life, salmon pink. 

Length of carapace 21 millim., breadth, from tip to tip of lateral 
spines, 4d millim. 

Gulf of Manar, Station 151 ; 142-400 fms. 

Tribe GATOMBJTOPA. 

Family Gonoplacidse. 

The crab that we have now to describe is the most singular and 
intex’esting form in the whole collection. 

At first sight, from its general shape, from its elongate third pair 
of trunk-legs and its almost rudimentary notopodal fifth pair, from its 
extremely incomplete orbits, from the absence of antennulary fossm, 
and from the curiously small and slender external maxillipeds, Homolid 
affinities are suggested ; but that our species has nothing to do with 
the HomoUdea is shown : (1) by the position of the openings of the 
oviducts, which is typically cancroid j (2) by the form and position of 
the openings of the efferent ducts of the male, which are typically 
Catometopan; and (S) by the number and disposition of the branchiae, 
of which there are only six on each side. 
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In tlie number and arrangement of the brancliise, as well as in 
the position and degenerate form of the fifth pair of legs, it might be 
supposed, from a vei’bal acquaintance with the animal, that it had 
afiinities with the Borippidm {Dorippe and Btliusa more especially). 
That this is not the case is shown (1) by the position, above indicated, 
of the genital openings of the male; (2) by the great broad buccal 
orifice, which is only very partially covered by the maxillipeds ; (3) by 
the form of the carapace, which is broad, and completely covers the 
thorax ; (4) by the form of the antennules, which are not obliquely or 
almost vertically folded in distinct fossae as they are in Ethnsa and 
Dorippe ; and (5) by the form of the sternal plastron, which in our 
new form is a broad pentagonal plate as in many Ocypodoids. 

Although not nearly related, then, to the typical Dorippid, it cer- 
tainly has considerable af&nities with one of the forms generally ranked 
with Borippe, namely, with Gymopolia, 

It resembles OymopoUa (1) somewhat in general form, and (2) in 
the fact that the maxillipeds are small and do not nearly cover the 
orifice of the large squarish buccal cavity ; but it differs from Gymopolia 

(1) in the incompleteness of the orbits and antennulary fossse, and 

(2) in having the front narrow and deflexed. 

Its resemblance to Gymopolia, however, is chiefly of interest as in- 
dicating the proper position of Gymopolia itself ; for this new Oymopolia- 
like form of ours, for which we propose the name of Archaeoplax, is 
qnite clearly related to the “ Gonoplaciens ’’ among the Catometopa, in 
which section its nearer affinities are, perhaps, with the Maorophthal- 
mines, as we hope the following description will show. 

Archaeoplax, n. gen. 

Carapace transverse, greatly depressed, with the front very nar- 
row, and declivous, yet forming a distinct rostrum (i.e,, its front bor- 
der is not. fused with the epistome, but is free). Abdomen in both sexes 
narrow, not nearly co-extensive in breadth with the sternum between 
the penultimate pair of trunk-legs. Orbits and antennulary fossm very 
imperfect (hardly more perfect than in Somola). Eye-stalks long, 
slender, tapering: eyes small. Antennules well developed, trans- 
versely folded on the inflated basal joint, which is free and exposed from 
its origin. Antennal peduncles arising below the orbit, and external 
to, and in the same plane with, the antennules: the flagella long. 
Buccal opening much wider in front than behind, not nearly covered 
by the short slender external maxillipeds : efferent branchial channels 
produced and patulous : epistome linear : the carpopodite of the exter- 
nal maxillipeds articulates with the apex of the narrow meropodite. 
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Clielipeds unequal in tlie male, sub-equal in tbe female : second, third, 
and fourth pairs of trunk -legs long and slender (the third pair the 
longest), with long sabre-shaped dactylL Fifth pair of trzcnk-legs re- 
duced to feather-UJceriidiments, arising close together^ high zip^ almost on 
the hack. Genital ducts of the male opening at a distinct tubercle on 
the base of the fifth pair of legs, the tubercle being embedded in a 
notch in the posterior border of the sternum. 

90. Archaeoplaw noiopus^ n. sp., PL IX., figs. 3, 3a, 3b. 

Carapace extremely fiat and depressed, ti’ansversely oval, with the 
anterior and antero-laterai margins broadly excised ; its surface punc- 
tate beneath a shaggy reddish fur. 

The front proper is extremely nari’ow — about one-fourteenth the 
greatest breadth of the carapace — -and is deflexed with the tip free 
and horizontal, the tip also being slightly expanded and bilobed just 
as in Macrophthahmis. 

The anterior border of the carapace, which is half the greatest 
width of the carapace, is concave on either side of the front, each con- 
cavity being interrupted near the middle by a small projection : the 
an tero-lateral borders are very short, are broadly excised or concave, 
and are rather acutely produced at their junction with the anterior 
margin : the pos tero-lateral borders, which constitute four-fifths or more 
of the lateral extent of the carapace, are convex, and form a small lateral 
spine at their much-advanced junction with the antero-lateral borders : 
the posterior border is raised and gently convex. The inflated branchial 
regions are fairly well delimited from the gastro- cardiac regions. 

Two remarkable almost straight sutures, unlike any thing known to 
us, cross the carapace from side to side : the anterior at the level of the 
junction of the antero-lateral with the postero-lateral borders, the 
posterior at the middle of the cardiac region. These sutures are remark- 
ably distinct, equally from the exterior and from the interior of tbe 
carapace : their exact relations will be described presently. 

The brauchiostegal and pterygostomian regions form nearly a right 
angle with the dorsal surface of the carapace, and the pterygo.stomian 
region has a wide oblique fold or groove leading to the afferent branchial 
orifice. The sternum is widely pentagonal. 

The orbits are remarkably incomplete, their inferior border being 
formed only by a large acute lam elliform spine and by the basal joint 
of the antennule. 

The eye-stalks are long (their length being contained 6 or 7 times 
in the greatest breadth of the carapace), slender, tapering, and sliglitly 
bent : the eyes are small and hemispherical. 

J. ii. 24 
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The antenntiles kaye tke basal joint Imgely indated, globular, quite 
free and exposed from its origin, and freely mobile; the second and 
third joints, Tvhich are long and slender, fold transversely on the base of 
the first. 

The antennse arise just below the infra-orbital spine, and outside 
and in the same line with, the antennules ; their fla-gellnm is half the 
length of the carapace. 

The buccal cayity is considerably wider in front than behind : the 
external maxillipeds are so small and slender as to leaye completely 
exposed the mandibles, the wide endos tome, and a part of the wide 
and produced efferent branchial channels. 

The epistome is linear. The fourth joint of the external maxilli- 
peds arises from the apex of the small oval third joint. 

All the trunk legs are thickly fringed with a shaggy reddish 

hair. 

The chelipeds are subequal in the female, but are unsymmetrical 
in the male : their length, half of which is formed by the hand, slightly 
exceeds the breadth of the carapace ; both hands in the female, and 
the smaller hand in the male, are elongate compressed and sharp-edged ; 
and have the fingers curved compressed acute, vslightly excavated on 
the inside, and indistinctly dentate along the opposed edges : the larger 
hand of the male has the palm infiated. 

Of the 2nd-4th trunk legs the 3rd pair is the longest, measuring 
rather more than twice the greatest breadth of the carapace: all are 
slender compressed and quite smooth, and all end in long sharp sabre- 
shaped dactyli. 

The 5th pair of trunk legs is quite unique in form and disposition : 
they arise quite close to the middle line of the body and high up, almost 
on the back ; they are short, being considerably less than the breadth of 
the carapace in length, and are yery slender and flexible ; and they are 
so thickly fringed with shaggy hairs as to appear like feathei's. 

The abdomen in the male consists of 5 separate pieces — the 3rd---5tli 
segments being coalescent : its breadth opposite the penultimate pair 
of trunk-legs is about one-third that of the sternum at the same point. 
In the female the abdomen consists of 7 separate segments, and its 
breadth opposite the penultimate pair of trunk- legs is half that of 
the sternum at the same level. The genital openings in the female have 
the usual position on the sternum: in the male they are placed at the 
summit of a prominent tubercle situated at the antero-internal angle 
of the basal joint of the 5th pair of logs, the tubercle being embedded 
in a notch in the posterior border of the sternum. 

The figure represents a life-size male, so that we do not give a 



1894.] A. Alcock and A. E. Anderson-— Deep Sea Crustacea. 18H 

table of measurements. Colours, okestniit-brown, carapace lighter : 
eggs scarlet. 

Baj of Bengal, at almost all stations off tlie Coromandel Coast, from 
14® southwards, between 100 and 260 fms. 

The sutures on the carapace of Archaeoplax notopus — • 

The anterior of the two sutures above-mentioned crosses the cara* 
pace from side to side at the level of the junction of the antero-lateral 
and postero-lateral borders. In front of it the carapace is declivous. 
Upon the sides of the carapace this suture is continued downwards and 
forwards to meet the epimeral suture — ^here somewhat creased and 
indefinite — in which it is lost. 

The posterior of the two sutures crosses the carapace from side to 
side, parallel with the first, passing through the middle of the cardiac 
region. It is lost in a dimple high up on the branchiostegal region. 

What these sutures mean we hardly venture to surmise. They are 
far too conspicuous — being as plainly visible on the interior of the 
carapace as they are on the exterior — to he mere adventitious markings. 
If, as is possible, they indicate lines of fusion of segments, then they 
do not support the classical explanation of the formation of the entire 
Brachyuran carapace out of the antennary and mandibular segments, 
since the epimei^al suture is also present, as well as a double posterior 
border. 

Family Ocypodidae. 

PsoPHETicus, Wood-Mason. 

91. Fsopheftcus stridulans^ Wood- Mason. 

Wood-Mason, Illustrations of the Zoology of H. M. I. M. S. Investigator,* 

Crustacea, part i. pL v. fig, 1,, and Alcock, Annals and Magazine of Natural History 
Ser. 6, Vol. xiii., May, 1894, p, 402. 

Gulf of Manai", Station 151 ; 142-400 fms. 

Tribe CYCLOMJEJTOPA. 

Family Cancridae. 

ISTectopanopb, Wood-Mason. 

92. Nectopanope hngipes^ Wood-Mason. 

. Wood-Mason, Ann. Mag. Nat. Hist., March, 1892, p. 262, 

Laccadive Sea, Station 177 ; 636 fms, 

Xanthobes, Dana. 

93. Xanthodes microps^ n. sp. 

Very closely allied to Xanthodes pacliydactylus, A. Milne-Edwards 
(Xouv. Archiv, du Mus., 1873, p, 201, ph vi., fig. 4j, from which it up- 
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pears to differ only (1) in having tlie branoMal regions more inflated, 
leading to a pushing forward of the hepatic regions and a shortening 
and straightening out of the antei’o-lateral border of the carapace; (2) 
in the very xnnch smaller eyes; and (3) in the greater inequality of 
the chel93 in the male. 

Colours in life, chestnut-brown with black fingers ; cornem hardly 
darker than the rest of body. 

Length of carapace, 11-12 millini. Breadth of carapace, 17 millim. 
Length of large cheliped, 26 millim. 

Bay of Bengal, Station 159 ; 312 fms. : Station 170; 307 fms. : and 
Station 172 ; 200-350 fins* 

Family PortUBidse. 

Goniosoma, a. Milne Edwards. 

94. Oo7iiosoma hoplites, W.-M. MS. (name only). 

Belongs to Milne-Edwards’ second section of the genus (Archiv. du 
Mus., tom. X., p. 385), in which it comes nearest to Or. Dana 

(U. S. Expl. Expd., Crustacea, Tol. I., p. 286, pL xvii., fig. 12; and 
Be Man, J. L. S Zooh Vol. XXII., 1888, p. 80, pi. v, fig. 2). 

Differs from G* affine, as identified by De Man, in the following 
particulars: (1) The cax’apace is much wider, being in both sexes 
nearly twice as broad (measured from tip to tip of last antero-lateral 
spine) as long ; (2) owing to the remarkable inflation of the branchial 
regions the transverse granular line that proceeds from the last antero- 
lateral spine is strongly convex anteriorly, rather than transverse, and 
is not continued across the gastric region ; (3) the frontal teeth are 
broad and very blunt, and fall into three groups, a middle gi’oup of four 
separated by widish notches from a pair on either side; (4) the 
first five teeth of the antero-lateral margin are sharply multi-serrate^ 
but the sixth tooth is a true spine, and in the male is three times as 
prominent laterally as any of the others; (5) the inner lobe of the 
lower margin of the orbit is bimder and even more prominent ; (6 ) the 
upper and outer surfaces of the hand have only four spines — two along 
the inner margin, and two along the outer. 

The largest male measures as follows : — 

Length of carapace 23 millim., breadth 43 millim. Length of 
cheliped 51 millim. 

Colours in life, light salmon-pink, clouded on carapace. 

At most stations along the Madras Coast at and near 100 fms. 
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Tribe OXYBEYKOHA, 

Family InacMdse. 

Anamathia, S. L Smith. 

9^, Anamatliia heauchamp% n. sp. 

Very closely resembles A. tamieri, S. I. Smith [P. IT. S. N. M. 
VoL vi. 1883, p. ’4 ; and ‘ Albatross * Crustacea in Rep. Comm. Fish for 
1885 (1886), pi. i., fig 4] from the description and figure of wliich it 
differs only in the following points — (1) The carapace and appendages 
are thickly coyered with stout clayate hairs, beneath which on the 
carapace is a dense felty pubescence ; (2) the rostral horns (in the 
female) are not quite so long, being less than half the length of the rest 
of the carapace ; (3) the great epibranchial spines are more erect ; (4) 
the prae-ocular spines are smaller, being much smaller than the post-or- 
bital processes ; (5) the eyes are smaller, and the cornea is almost deyoid 
of pigment. 

An egg- laden female from Bay of Bengal, Station 163; 210 fms. 

Extreme length of carapace 21 millim., extreme breadth 14 millim. 

Order ISOPOD A. 

Family Bathynomidse. 

Bathynomus, A. Milne-Bdwards. 

96. Bathynomus giganteus, A. Milne-Edwards. 

A. Milne-Edwards, Oomptes Eendiis, 1879, tom. Ixxxviii., pp. 21-23; A. Agassiz 
“ Three Cruises of the Blake, II., p. 49, %. 252 ; and Wood-Mason and Alcock, 
Ann. Mag. Nat Hist., March 1891, p. 270. 

Laccadiye Sea, Station 145 ; 696 fms. 

It is interesting to note that this species was deliberately dredged 
for as near as possible to the spot where it was fii’st taken by the 
Inyestigator ^ in 1890, and with a successful result. 
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Natural History Notes from H M. Indian Marine Survey Steamer ^ Inves-^ 

tigator^ Gommander G. F. Oldham^ B. N.^ commanding. Series II., 

No. 15. On some New and Bare Gorals from the Beep Waters of 

India. By A. Alcook, Siipermtendent of tlie Indian Miiseiim. 

[Received 1st September.] 

The species here referred to were dredged daring the last voyage 
( ] 896-91) of the ‘ Investigator.’ 

COELEISTTEEATA NEMATOPHORA. 

I. Hydromeioisje. 

The only Hydromednsoid met with in the deep sea was a Go-yiopora^ ■ 
apparently identical with Gonopora tenuis Moseley, dredged off the Mal- 
dives in 719 fms. The base of the ccenosteum is contorted to form a 
tubular refuge for a polychsetous worm. 

This species is new to the Indian record, 

II. Madreporaria. 

The following well-known deep sea forms were again dredged : — 

1. Garifoplivllia communis.^ (Seguenza), Moseley : from the Lacca- 
dive Sea, 1,070 fms. 

2. Flahellum japonicum, Moseley : from the Laccadive Sea, 636 

fms. 

3. Bathijactis symmetrica, (Pourtales) : from off the Maldives, 719 

fms. 

In addition to these the four following species, three of which, 
though very closely allied to species already known, appear to be new: — 

4. Garyophyllia scillasomorpha, n. sp. 

[Op. Ceratocyathws scillss, Seguenza, Mem. Accad. Sci. Torin., (ii) XXI., 1864, 
p. 442, Tav. Y., figs. 5, 5a — o.] 

The present species resembles Geratocyathus scillse, from tbe Terti- 
aries of Messina, in every particular, except that the apex is not exactly 
in the middle line of the compressed face of the corallum, and that the 
pali are only 15-16 instead of 20 in number. As we have only three 
small specimens, two of which moreover are dead and eroded, we do not 
know how far these differences are constant. 

It may be mentioned, in this connexion, that two other contempo- 
raries of Garyophyllia {Geratocyathus) soillse, namely 0. communis, Seg., 
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and Flahelktm lacimattm, Phil., are both common in the depths of In- 
dian waters. 

The present species was taken off Madras at 107 fathoms. 

5. Mhizotroohus crateriformisj Alcock. 

Alcock, J, A. S. B., Vol. LXIL, Pt, 2, 1893, p. 2, PI. YIII., figs. 1 <& 2. 

Of this species, a living specimen of which was dredged last year in 
573 f ms., three large specimens were obtained this year off the Madras 
Coast in 33 f ms. 

In all three specimens the living coral has arisen appai'ently by 
budding from the centre of the calicnlar fossa of its parent, killing the 
parent, and completely filling and impacting its dead corallum. 

6 . Flabelhim pain-pavoninum, TL. B'p. 

This species is very like F. pamnmm, Less., and F. distinctum E. & H. 

Prom the former, which it most closely resembles, it diffei's only in 
the following particulars : — (1) the compressed sides of the corallum 
are markedly concave, owing to an eversion of the rim of the calicle that 
brings the relation of the axes to about 100 : 125 ; (2) the calicular fossa 
is consequently much wider and more open: (8) the septa are extremely 
thin, and show hardly any crenulation of the free edge. 

Colours, pale madder, the septa gradually paling to white. 

Height of corallum, 39 millim. Major axis of calicular orifice 
37'5 millim., minor axis 30*5 millim. 

Prom the Laccadive Sea, 686 fms. 

7. Btephanotrochiisoldliami^n.?ip. 

Very near to B. nitens (Ann. Mag. Fat. Hist., Jan. 1891, p, 7), 
being of the same bowl-shaped form intermediate between the platter- 
shaped and cup-shaped extremes of the species figured in the ‘ Chal- 
lenger ’ Report. 

The epithecate base is very gently convex, and culminates in a 
scar of attachment : the side-wall arises vertically, afterwards cuiwing 
slightly outwards. 

On the base only the primary and secondary costjB are conspicuous, 
being also coarsely spinate, while the costse of the next two cycles are 
indistinctly represented by raised rows of granules : on the side- wall, 
although the primary and secondary costse are still as prominent as 
before, they are much more distantly spinate, and, like the now very 
prominent tertiary and quaternary costae, are coarsely and closely 
gi’anular. 
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There are six systems o£ septa, with four complete cycles and an 
incomplete fifth. Those of the fii'st two cycles are co-equal : they are 
coarsely granular, and they unite in the centre of the calicular fossa 
to form a loose columella of 8 or 4 slightly twisted leaves : just before 
their union each septum rises to form a low palus. The tertiary septa 
unite with the secondaries usually at the level of these pali. The 
septa of the other cycles are low crenulate ridges, which, however, 
descend deeply into the calice. 

Diameter of calicular orifice 1 inch, 

Laccadive Sea, 636 f ms. 

We name this species after our friend and colleague Commander 
0. F. Oldham, R. K . 



Natural Nistory Notes from H, M, Indian Marine Suriwy Steamer ^^Inves- 
tigator ’’ Commander 0. F. Oldham^ R.N., commanding, — Series 
II., liTo. 16. On the Fchinoidea collected during the Season 1893-94. 
By A. B. S. Ahdebson, B.A , M.B,, Surgeon-Naturalist to the 
Sw^vey, 

[Received 10th September.] 

Order OIDABOIDA. 

Family Oidaridae. 

PsYLLAOAiSfTHUS, Brandt. 

1. Phyllacanthus annuUfera^ Lamarck. 

A. AgaBsiz, Revision of the Echini, pp. 387, 388 j pi. f . 21“26a, 

Coromandel coast ; 7 fms. ; sandy bottom. 

Dobooidaris, a. Ag. 

2. Borocidaris tiara, n. sp. 

The test of this species varies a good deal in shape according to 
age. In the smaller specimens it is depressed both aetinally and 
abactinally ; but in larger examples, while the actinal surface remains 
flattened, the abactinal becomes high and somewhat conical but with 
the apex truncated. The ambital outline is pentagonal with rounded 
angles. 

The apical system is of moderate size — about | the diameter of 
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tlie test— and pentagonal; tlie basal and radial plates together form a 
flattened, sliglitij sunken area, within which the periproctal area arises 
as a gently imnded eminence. 

The basal plates are large and triangular with rounded apex, and 
the sides, where in contact with the radial plates, gently concave; the 
madreporic slightly exceeds the other plates in size ; they are prevented 
from contact with each other by the periproctal plates which intrude 
either broad or very narrow processes between each pair of basal plates. 
The genital pores are large, circular, situated in the outer third of the 
plates, and partly occluded by a delicate membrane. The basal plates— 
except at the edges, which are smooth — are sparsely covei'ed by large 
granules which tend to arrange themselves in two groups ; one forms 
a couple of concentric circles round the genital pore — the inner circle 
consisting of smaller granules than the outer; the other group is con- 
fined to the base of the plates and is included within a curved line of 
granules which stretches from end to end of the abactinal side of the 
plates. The madreporite is covered in its whole extent by gi*anales 
slightly smaller than those on the other plates. 

The ocular plates are broadly heart-shaped, are covered, except at 
the edges, with large granules, and have the transverse slit-like ocular 
pore situated at a short distance from their actinal margin- 

The periproctal plates form a pentagon with somewhat prolonged 
angles, which, passing between the basal plates, come into contact with 
the radial plates; the plates of the outer row are large, polyhedral, 
9-11 in number, and have a central patch of large granules ; the inner 
rows are similar to the outer but smaller. 

The ambulacra are broad, almost straight and transversely fiat ; 
occasionally they form pi’ominent elevations where they meet the apical 
system. The poriferous is very slightly narrower than the interpori- 
ferons zone, below the level of which and of the interamhnlacra it is 
a little sunken; no groove connects the pores of a pair together, and 
only an exceedingly small ridge separates adjacent pairs of pores; 
the pores are large and oval. The intei^poriferous area is ornamented 
with four I’ows of grannies, the marginal being much larger than the 
inner rows. In addition to these rows a few scattered minute granules 
are also present. A narrow space on each side of the central suture 
is bare. 

The interambulacral area is about 2| times the breadth of the am- 
hulacral ; the plates are few in number, 7-8, longitudinally elongated 
abactinally, transversely elongated actinally, and at the ambitus are 
about as long as wide ; they are clearly defined from one another by 
slightly sunken, bare longitudinal and transverse sutures ; from a short 
J. in 25 
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distance albove the ambitus to the peristome each is ornamented with a 
small, glassy, perforate mamelon, mounted on a wide but low, conical, 
plain boss smTOiinded by a slightly sunken scrobicuie. The first and 
second interambnl acral plates from the apical system bear longitudi- 
nally elongated bosses with very minute imperfect mamelons ; the first 
plates never and the second very seldom bear primary spines. When 
the test is looked at from above only two or three perfect mamelons are 
seen at the ambitus of each interambulacrum. Kear tbe ambitus the 
scrobicules form circles, but actinally, as they approach the peristome, 
they diminish rapidly in size, and, like the bosses, become more and 
more transversely elongated. Surrounding the scrobicuie is a row of 
secondary tubercles many of which resemble the primary tubercles in 
structure. Beyond this row the plates are covered with a few large 
tubercles and iniliaries. The ahactiiial plates are much barer of gran- 
ules than those situated at the ambitus or actinally. 

The peristome is circular; the membrane is flush with the test, 
fiat, and covered with imbricate scales each bearing a x’ow of granules 
on the summits of which short fiattened spines are seated. Buccal 
opening pentagonal. 

The primary spines, at the ambitus, are about 1| times the diame- 
ter of the test ill length, thin, gently tapering from base to apex, and 
eight-ribbed ; the ribs are plain elevations and non-grantilar. The spines 
are solid hut so brittle, especially in the larger specimens^ that very few, 
if any, intact spines are found on any one test. The colour of these spines 
is a pale pink, most marked at the base, and towards the extremity 
changes into a pale olive green. Actinally the primary spines are short, 
fiat and white. 

The secondary spines, which are seated on the row of tubercles 
surrounding the primaries, and on the outer row of granules of the 
interporiferous areas, are olive green with a darker, longitudinal, cen- 
tral band. 

The colour of the test is chestnut brown, with a green shade 
abactinally, which green color is very marked in the apical system. 


Diameter. 

Height. 

Diameter of 
aetinal syst. 

Diameter of 
abact. syst. 

Diameter of 
ambulacra. 

Diameter of 
interam- 
bulacra. 

Lenghtli of 
spines. 

Ho of 
coronal 
plates. 

26 

19*25 

10-5 

12 

4 

11*75 

38 

6 

31 

24 

12 

13 

4*75 

13 

42 

7 

35 

30 

14 

15*25 

6 

15*5 

— 

7 

42 

33-3 

14-75 

17 

7 

18*5 

— 
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Numerous specimens from 142-400 fms,, off Colombo; bottom, 
brown mud. 
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3. Borocidaris alcocM^ n* 

Tlie test is circular in outline at ambitus, but greatly flattened both 
actinally and abactinally. The apical system is large; basal plates 
wide, pentagonal, and in contact with each other, completely exclude 
tlie radial from meeting any periproctal plates. The genital pores, 
situated in the outer part of the basal plates, are surrounded by a row 
of granules and are generally very large. The madreporic plate is not 
markedly larger than the others. The radial plates are semilanar in 
shape, about f the size of the basal plates, and have their outer margins 
bevelled, from above downwards and outwards. The small ocaki,r 
pores are situated in these bevelled portions, into which the apical am- 
bulacral plates also slightly project. The anal plates form a pentagon ; 
those of the outer row are much larger than the inner ones and vary 
much in shape; usually they are 8 in number. The anus is small, cen- 
tral and surrounded by a ring of small plates. All the plates of the 
apical system are very coarsely granular except at their margins which 
are smooth. Each granule carries a small flattened sj>ine. 

The ambulacra are slightly sinuous ; the poriferous area is sunken 
and equals the interporiferous in width. The p)ores are close together, 
and those of each pair are connected by a slight groove. On each margin 
of the interporiferous area is a row of large granules ; within these two 
marginal rows are two other slightly iiuegular rows of smaller granules. 
A narrow space down the middle of the interporiferous area is bare. 

The plates of the interambulacral areas are roughly pentagonal in 
outline, few in number (5-6), and each carries a small perforate niame- 
lon mounted on a small conical plain boss ; the scrobicules are large, 
sunken, circular and surrounded by a row of large granules. The re- 
mainder of the plate beyond this row is covered with granules similar 
to those on the plates of the apical system. The median interambnla- 
cral suture is zig-zagged, sunken and bare. 

The peristomial area is large, slightly sunken and snb-pentagonah 
The peristomial membrane is covered with imbricate, granular plates 
bearing small spines. 

The primary ambital spines are few in number, very loug — ^more 
than times the diameter of the test — gradually tapering from the 
slightly coustricted neck to the tip, and ax"e covei^ed with denticles, with 
their points distally directed, arranged in about 12 longitudinal ridges, 
one of which frequently pi’ojects, buttress-like, in the proximal tliii-d of 
the spine. The primary spines arising from the primary actinal tubercle 
are short, flattened, and project inwards so as to cover the actinal 
membrane. 



192 A , B. S. Anderson — On some Indian UcMnoidea. [No. 3^ 

Surrounding eacli primary spine, and reaching as far as its milled 
ring, is a row of flat secondary spines. 

Colour; of test, secondary and smaller spines, madder purple; of 
primary spines light-pink, most marked in proximal half. 


Diameter. 

Height. 

Diameter of 
actinaleyst. 

Diameter of 
abact. syst. 

Diameter of 
ambulacra. 

Diameter of 
interam- 
bulacra. 

Length of 
spines. 

No. of 
coronal 
plates. 

26 

16-75 

9-5 

13-6 

4 

12 

56 

5 

25-75 

16-75 

9 

12-75 

4 

12 

68 
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Station 177: Laccadive Sea; 636 fnis. ; bottom temp. 44-2° F,; 
bottom green mud. 


Order DIADBMATOIDA. 

Family EcMnothuridae. 

Phobmosoma, Wy. Thom. 

4. Fhormosoma bursanum, A. Agassiz. 

* 01ialleiiger’ Eoliinoidea, pp. 99-101, pi. x^. 

Station 176: Laccadive Sea; 1070 fms. ; bottom temp. 37®’5F. ; 
bottom green mud. 

Station 177: Laccadive Sea; 636 fms.; bottom temp. 44”*2 F. ; 
bottom green mud. 

5. Fhormosoma luculentum^ A. Agassiz. 

‘ Challenger’ Echinoidea, pp. 97-99, pis. ix., x., x% figs. 3-7. 

Station 145 : Laccadive Sea ; 696 fms. ; bottom green mud. 

Family Diadematidae. 

Astbopyga, Gray. 

6. Astropyga radiaia^ Leske. 

A. Agassiz, Kevision of the Echini, pp. 420-d;22 ; pi. xxiv., fig. 40. 

One large specimen was trawled in 28 fms. ofl the east coast of 
Ceylon, Lat. 8^*51' N ; Long. 81®*11' E. on a bottom of sand, shells and 
stones. 

Family Temnopleuridao. 

TEMisropXiEUBTJS, Agass. 

7. Temnojpleuriis toreumaiicns, Klein. 

A. Agassiz, Eevision of the Echini, pp. 463, 464, pi. viiia., figg. 4 _ 5 ^ 

Of this common species numerous specimens were taken off the 
Coromandel coast, and at the entrance to Palk Straits in from 5-20 fms. 
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Salmacxs, Agass. 

8. Salmaois dussumieri, Agassiai. 

A. Agassizj Eevision of tlie EoHni, p. 473 ; pi. figs. 7—8. 

One small specimen was dredged off the Coromandel coast in 20 

'ixas.': ' ■ ■ ■ ■■ 

9. Salmacis sulcata, AgObSsiz, 

A. Agassiz, Eevision of the Echini, p. 476; pi. viiit>., fig. 3; pi. vi., fig. 6. 

ISTumerons large specimens were dredged off the Coromandel coast 
in 6-7 fms., on a sandy bottom. 

Family Echinometridae. 

Bohinometra, Rondel. 

10. Ecliinometra lucunter, Leske. 

A. Agassiz, Eevision of the Echini, pp. 431-432; pi. iv^., fig. 4; pi. vi., fig. 12 j 
pi. xxxvi.j fig. 1. 

This was found in large numbers among the rocks on the shores of 
Trincomallie Harbour. 

Stomopneustbs, Agass. 

11. 8 iomopneustes variolar IS, Lamarck. 

A. Agassiz, Eevision of the Echini, pp. 437-438; pi. iyi^,, figs, 1-3, 

Several specimens of this species were collected on the southern 
Laccadive Islands, on the reefs of which it is very frequently met with, 
inhabiting clefts in the coral rock. 

Echinostbephus, A. Ag. 

12 . Echinostrephus molare, A. Agsissiz, 

A. Agassiz, Revision of the Echini, pp. 467, 458 ; pi. va.,figs. 10-12 ; pi. vi., fig. 20, 

One specimen was dredged in the lagoon of the northern Maidive 
atoll in 20-30 fms. 

Order OLYPBASTROIDA. 

Family Fibularidae. 

Fibularia, Lamk. 

13. Fibularia ovulum, Lamarck. 

A. Agassiz, Eevision of the Echini, pp. 507-509 ; pi. xiiie, figs. 1-3. 

Several small specimens were dredged inside the lagoon of the 
northern Maidive atoll in from 20-30 fms. The largest measured in 
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longitudinal diameter 5 mm. ; in transverse diameter 4 mm. ; and in 
lieigiit 3*9 mm. 

14. Fihularia volva, Agassiz. 

A. Agassiz, Kevision of tlie EoMni, p. 609. 

A single small specimen, 6 mm. in greatest diameter, was trawled 
off the Coromandel coast in 23 fms., on a sandy bottom. 

Family Clypeastridae. 

Clype ASTER, Lamk. 

15. Clypeasier htimiUs, Leske. 

A. Agassiz, Revision of the Echini, pp. 610, 511 ; pi. xia., figs. 1-8, 

Very numerous specimens were obtained off the Coromandel, 
Malabar, and Ceylon coasts in from 10--40 fms. 

Family Laganidae. 

Laoarom, Klein. 

16. Laganum depressiim, Lesson. 

A. Agassiz, Revision of the Echini, pp. 618, 519 ; pi. xiii^., figs. 6-S ; pi. xxxiii., 
figs. 3, 4. 

Two small immature specimens were dredged inside the lagoon of 
the northern Maidive atoll in 20-‘30 fms. 

Family Scutellidae. 

Echinodiscus, Breyn, 

17. Bchinodiscus hiforis^ A. Agassiz. 

A. Agassiz, Revision of the Echini, pp. 632, 533 ; pi. xiii^., figs. 5, 6 ; pi. xxxvii., 
figs. 4-6. 

Two specimens — one large, the other small — were dredged off the 
Coromandel coast in 7 fms., on a sandy bottom. 

Order SPATAKGOIDA. 

Family EcMnoneidae. 

Eohinoneus, Van Phels. 

18. Bchinoneus cyclostomus, Leske. 

A. Agassiz, Revision of the Echini, p. 550 j pi. xiv., figs. 6-8 ; pi. xiva. 

On Aukutta (Laccadives) Beef three dead tests of this species 
were collected ; no living specimens were found. 

Family Spatangidae. 

SCHIZASTEB, Agass. 

19, Schizaster gihherulus, Agassiz. 

A. Agassiz, Revision of. the Echini, p. 612, 

A single specimen was trawled off the Coromandel coast in 20 fins. 
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Metalia, Gray. 

20. Metalia sternalis, Jj 2 im. 2 bv 6 k. 

A. Agassizj Kevision of the EoMni, pp. 600-603; pi. xsia., figs. 4<, 5; pi. xxic.j 
figs. 5-9 ; pi. xxxii, figs. 11, 12 ; pi, xxxYii,, fig. 20. 

One specimen was trawled off the Coromandel coast in 20 fms. 

Beissopsis, Agass. 

21. Brissopsis luzonica^ (jcY 2 bj, 

A. Agassiz, Revision of the Echini, pp. 693, 694; Gray, Cat. of the Recent 
Eohinida of the Br. Mus., p. 49 ; pU iv., figs. 6, 5 A. • 

Yery numerous specimens were trawled off the Coromandel coast 
in 20 and 33 fms. 

22. Brissopsis Oldhami, Alcook, 

A. Alcook, J. A. S. B., vol, Ixii., pt. 2, 1893; pp. 6, 7; pi. viii., figs. 7, 8. 

Two perfect and several imperfect specimens of this large and very 
fragile Echinoid were trawled off Trincomallie in 609 fms. ; Bottom 
Brown mud ; bottom temp. 44® P. 

23. Maeetia, Gray. 

Maretia planulata^ Gray. 

A. Agassiz, Revision of the Echini, pp. 670-572 ; pi. xix^., figs. 7-13, <feo. 

Several specimens were dredged in the lagoon of the northern 
Maidive atoll in 20-30 fms. 

24. Maretia alia, A. AgSbBsiz. 

A. Agassiz, Revision of the Echini, p. 669; ‘Challenger’ Echinoidea p. 172 * 
pi. xxxvii., figs. 1-4. ’ ^ ’ 

Many specimens agreeing with the published description in all 
particulars, except colour, were trawled off the Coromandel coast in 
from 7-23 fms. When taken from the water they are yellow with a 
faint purplish tinge; But when Bandied tbe purple colour becomes more 
marked and the fingers of the captor are stained light purple. The 
purple colour is quickly developed By immersion in spirit. 

The length of the largest specimen was 37 mm. 

Lovenia, Des. 

25. Lovenia elongata^ Gray. 

A Agassiz, Revision of the Echini, pp. 675-577 ; pi. xix^,, figs. 1-4, 

Yery many specimens were captured in the lagoon of the northern 
Maidive atoll, 20-30 fms. ; off the Coromandel coast, 20 fms • and at 
the entrance to Palk Straits, 7 fms. 
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1. Inteodtjction. 

>Some explanation is due from us for liaving undertaken, amid mucli 
other work, to name the large collection of shore and shallow- water 
crabs recently made on board the ‘ Investigator.’ 

In the first place the collection, though large, is but a small part of 
the entire collection of Brachyura ixmdQ daring many surveying seasons ; 
and it may, therefore, be thought that we should have waited until the 
whole collection could be taken in hand. 

In the second place, it might be doubted whether our opportunities 
of actually comparing our specimens with types, or with authentically 
determined specimens of type value, have been sufficient. 

To the first objection, we can only reply that our time for joint 
woidc is too limited, and too liable to indefinite interruption, to permit 
a larger undertaking. 

The second objection is a serious one ; for everyone knows how, 
even with the most complete literature and illustrations at hand, the 
most remarkable errors in identification are possible. 

J. II. 26 
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Altliougli, tlianks to tke late Professor Wood-Mason, wlio for many 
years aimed at perfecting it, tke literature at our call lias been as com- 
plete as could be desired, yet we have been by no means entirely 
dependent upon figures and print. 

We haye had for comparison, in the first place, Dr. J. Anderson’s 
Mci'giu collection, named by Dr. deMan ; in the second place, a consider- 
able luiraber of authentically named speciiiiens actpiired by Professor 
Wood-Mason from European collections,' by exchange ; and, thirdly, 
the specimens named by Professor Wood-Mason himself, which speci- 
mens may Jiave been — though we can speak with no certainty on this 
point — compared by him when in Europe. 

Of a total number of' 1.1'9 ' species collected, only 6 are described 
with some confidence as new to science, namely : — 

1. AclimiislujaMmm 

2. Inaclwidesdolichorliynclms. 

3o Areanm qidnquespinosa, 

4. Leticonlia grannlosa. 

5. Borrippe poUta, 

6. Oymopoliaserripes. 

Of the before-known species of our collection 28 do not appear to 
be mentioned in any of the large collections of Indian Crustacea de- 
scribed by preYious authors, and may therefore be regarded as new to 
the Indian fauna. These species are : — 

1. Hyastenus gracilirostris, Miovs* 

2. My aste)ius temdcorn is, Bocook, 

3- Cryptopodia spat tdifrons^ ISliers* 

4. Lophozozymus nitulns, Dana. 

5. Ghlorodius Imvissimus, Dana. 

6. Ohlorodopsis areolatns, Edw. 

7. Gymo qiiadrilohatus, Miers. 

8. Filumnms cursor^ A. M.-Edw. 

9. Mripliia scahrimla^ Dana. 

10. Garn^pa fenuipes, Dana. 

11. Lupocychis orient alis^ Miers. 

12. Lnpocyclus rotmidatus, Ad. and Win 

13. Grapstis crimpes, Dana. 

14. Flagtisia clavimana, Desm. 

15. Sesarma ohesa^ Dana. 

16. TypMocarcimis midus^ Stiraps. 

17. Typliloearoinus villosus, Stimps. 

18. Gryptosoma granulosmif deHaan, 

19. LeueoBia hsematosticta^ Ad. and Wh. 


1891] 


Shore and Sliallotv-water Brachijnra, 


199 


20. Lencosia obtusifrons, deHaan. 

2L Arcania Isevimana^ Bell. 

22. Arcania novem-spinosa^ Ad. and Wli., var, 

Miers. 

23. Filly xia erosa, A. M.-Edw. 

21, Myra darnleijensis, Hasw, 

25. Myra elegans, Bell. 

26. Nursilia denfata, BeU, 

27. I]phiculus spongiosibs^ Ad. and Wb. 

28. Gryptodromia concliifera^ Hasw. 

2. List op known species. 

In tlie following list we liaye giyen references only to siicli species 
as are rare or new to tiie Indian fauna, and only siicli references as we 
liave ourselves verified as aiding tlie discrimination of the species. 

OxYRHTNCHA. 

1. Oncinopns neptunus, Adams and White, North Mal- 

dive atoll, 20 fathoms. 

2. Doclea ovis, Herbst, ofO Madras coast. 

3. Doclea muricata^ Herbst, Palk straits, 

4. Dgeria indica, Leach, ofi Madras coast, 20 fathoms. 

5. Ghlorinoides acideahts^ Edw., ofE Madras coast. 

6. Hyastemis aries^ Latr., off Madras coast. 

7. Hyastenihs ? gracilirostris^ Miers, off Madras coast. 
Described from Fiji, Ann. Mag. Nat. Hist., Vol. lY,, 1879, p. 12. 

8. llyastemis te7iuicornis, Pocock, off Ceylon, 30 fat- 

homs. 

Described from the China Sea, Ann. Mag. Nat. Hist., Yol. Y., 

1890, p. 76. 

9. ScMzophrys spiniger^ Adams and White, off Madras 

coast. 

10-. Micippe philyra, Herbst, North Maidive atoll. 

11. Macrocoeloma sp., off Colombo, 26 J fathoms. 

12. Lamhnis calappoides^ Adams and Wliite, off Colom- 

bo, 26f fathoms. 

13. Lamhrus ca^'inatus, Edw., off Madras const. 

14. Lamhnis contrarius, Herbst, off Colombo, 20J- fath- 

oms. 

15. Lcnnhnis deflexifrons, llieTB, oft’ Ceylon, 

Described from Ceylon, Ann. Mag, Nat. Hist., Yol. lY., 1879, 

p. 21, pi Y. fig. 5. 
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16. Lamh^us echinatus^ Herlbst, Palk Straits. 

17. Z^)»pma?^W6’, Leaeh, off Madras coast. 

18. Lavibrus turriger, Adams and Wliite, off Madras 

. . coast. , ■ ■ ■ 

19. Oryptopodia fornicata, Paffr., Palk Straits. 

20. Crypfopodia spaUiUfrons, Miers, var. hmimana^ 

Miers, Palk Straits. 

Described from Australia and Borneo, Ann. Mag. Nat, Hist., YoL 
lY., 1879, pp. 26 and 27, pi. Y., fig. 10. 

Ctclometopa. 

21. Oarp^7m5 cowwirws, Porsk., Laccadives. 

22. li., Palk Straits. 

23. Lophozozymtis nitidus, 'Pslk StmitB. 

Dana, U. S. EspI Exp., Pt. I., p. 166, pi. YIIL, fig. 4a, 5. 

24. Actma gramdata, And., Palk Straits. 

25. Actma tomentosa, Edw., Palk Straits. 

26. Xantho punctatn,s, Edw., Palk Straits. 

27. Dana, Palk Straits. 

28. Zamarc/m, Edw., off Madx'as coast. 

29. Zozymus aenetts^ L., Laccadives. 

30. Daira perlata^ lELevhsi., Laccadives. 

31. Chlorodius laevissimtis, Dima, Palk Straits. 

Dana, U. S. ExpL Exp., Pt. I., p. 216, pi. XII., figs. 4 a — g, 

32. Leptodius cavipea, Dana, Palk Straits. 

33. Leptodius exaratus^ Edw., Palk Straits. 

34. Leptodius sanguineus^ Edw.. Palk Straits. 

36. Ohlorodopsis areolakis, Edw. ?ieo Ad. and Wh., Palk 

Straits. 

Eor latest synonomj, see Miers, Zoology of H. M. S. ‘ Alert,' Crus- 
tacea, p. 532. 

86. Folycremnus octodes^ Herbst, off Madras coast. 

37. Ltisus Isevimanus^ Rand., Palk vS traits. Laccadives. 

38. FJiymodius ungulatus, Edw,, off Madras coast. 

39. Gymo quadrilobatus^ Miers, Palk Straits. 

Zoology of H. M. S. ‘Alert,' p. 533. 

We agree with Mr, Miers that this species is distinct from 0. 
andreossvL 

40. Menippe nmpM% Pabr., Laccadives, 

41. Actumnus setifer^ DeHaan, Palk Straits. 

42. Filumnus anderson% de Man, Palk Straits. 
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43. Filumnus ? cursor, A. M.-Edw„ Palk Sti^aits. 
Described in E'onvelles Archives du Aluseum, Yol. IX., 1873, 

p. 244, pi. IX., fig. 4, from Kew Caledonia. 

44. Pihmimis vesperHUo, Pabr., Palk Straits. 

45. Trapezia cymodoce, Herbst., Palk Straits. 

46. Trapezia digitalis, Latr., Palk Straits. 

47. Tetralia glaberrima, Herbst, X. Maidive atoll, 

15-30 fathoms. 

48. Quadrella coronafa, Dana, ofi Ceylon, 28 fathoms. 

49. Eriphia Isevimana, Latr., Laccadives. 

50. Eriphia scabricula, Dana, Palk Straits. 

Dana, U. S. ExpL Exp., Crnstaoea, Part L, p. 247, pi. XTY., figs. 
ba-h. Eor distribution see Miei’S, Zoology H. M. S. ‘Alert,’ pp. 535 
and 572, 

51. Achelous granulatus, Edw., off Colombo, 26J- 

fathoms. 

52. Achelous whitei, A, M.-Edw., Palk Straits. 

53. Nephmus hastatoides, Eabr., Palk Straits. Madras 

coast. 

54. Neptimus sanguinolentus, Herbst, off Madras coast. 

55. Neptimus tuberculosus, A. M.-Edw., Palk Straits. 

56. Xiplionectes longispinosus, Dana, X. Maidive atoll) 

15-30 fathoms. 

57. Thalamita admete, Herbst, Palk Straits. 

58. Thalamita prymna, Herbst, Palk Straits. 

59. Thalamita savignyi, A. M.-Edw., Maldives. Palk 

Straits. 

60. Goniosoma luciferum, Eabr., deMan, Madras coast. 

61. Goniosoma truncatum, Eabr., deH., Palk Straits. 

62. Goniosoma vdriegatum, Eabr., var. callianassa, 
' Herbst, Palk Straits. 

63. Garupa temdpes, I)Binja, off Madras coast. 

Dana, U. S. Expl. Exp. Crustacea. Pt. L, p. 279, pi. XYII., figs. 
4a.-“e; and A. M ilne-Bd wards, Archiv. du Mus., Yol. X., p. 386, and 
XouY. Archiv. du Mus., Yol. IX., 1873, p. 171. 

64. Lupocyclus orientalis, Miers, off Madras coast, 33 

fathoms. 

Described from deep water, off Ki Islands and Admiralty Islands, 

‘ Challenger ’ Brachyura, p. 186, pi. XYII., fig. 1. 

65. Lupocyclus rotundatus, Adams and White, off 

Madras coast. 

Adams and White, Yoyage of H, M. S. ‘ Samarang/ Crustacea, 
p. 47, ph XIT., fig. 4. Borneo. 
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Our single specimen only differs, from tlie above in one unimport- 
ant particular, namely, tbat instead of five spines on the anterior edge 
of the ineropodite of the cheliped, as descnbed A and White, 

loc, cU,, and by deMan (ISTotes Leyden Museum, Tol. V., 18^8^^ p. 153), 
there are seven. A. Milne-Edwards, liowever (Archiv. du Mus., \ ol. X,, 
1861, p. 388), says environ cinq ^ines^' which would appear to show 
that the number is variable. 

OatometopxV. 

66. Oardisoma mrnifex, Herbst, Pulicat, Madras coast. 

67. Ocypoda ceratopJithalma, Pall., Laccadives. Madras 

coast. 

68. Ocypoda cordimmia, Latr., Trinoomallee. Madras 

coast. 

69. Ocypoda macrocera, Edw., Ceylon coast. Madras 
■ ■ coast. 

70. Ocypoda platytarsis, Edw., Ceylon coast. 

71. Gelasimm anmdipes, Latr., Pulicat, Madras coast. 

72. MetopograpBus messor, Eorsk., Palk Straits, 

73. Orapsns arimpes, Dana, Laccadives. 

Dana, D. S. Expl. Exp., Crustacea, pt, i., p. 341,, pi, XXI,, figs. 6 

a.-d. ■ . 

74. Qrapstis pictus, Latr,, Laccadives. Ceylon. 

75. Qrapsm strigosiis, Herbst, Trincoinallee. 

76. Flagusia clavimana, Desm., Madras coast, 
Milne-Edwards, Plist., Hat., Crust., tom. II., p. 92, and Cuvier, 

‘Rcgxie Animal, Crustaces, pi. 23., fig. 3. 

77. Flagusia depressa, Herbst, Madras coast. 

78. Flagusia squamosa, Lam., Palk Straits. 

79. Varuna Utterata, Eabr., Madras coast. 

80. S esarma tetragonay h'iihr., Pulicat. 

81. Sesarma quadrata, Ikibr., Madras coast, 

82. Sesarma ? ohesa, Dana, Minnikoy. 

Dana, U. S. Expl, Exp,, Crustacea, pt. I, p. 356, pi XXIL, 
figs, 10a.— c. Sfcr. of Palabac. 

83. Garcinoplax sp. Madras coast. 

84. Notonyx sp. Madras coast. 

85. Typhlocarcinus nudus, Stimpson, Palk Straits. 
Stimpson, Proc. Ac. Hat. Sci. Philad., 1858, p. 96, from liong-kong. 

86. Typhlocarcinus mllosus, Stimpson, Palk Straits. 
Stimpson, Proc. Ac. Hat. Sci. Philad., 1858, p. 96, from Hong-kong : 

Miers, Proc. Zool. Soc*, 1879^ p. 40, from Corean and Japanese Seas : 
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Walker, Joiim. Linn. Soc. ZooL, YoL XX., 1890, pi. IX., figs 6-8, from 
Singapore. 

Gxystomata. 

87. GalappahepatiGa,h»yIjSiQcaMYes. Maldives. Ceylon. 

88. Oalappa lophos, Herbst, ofi* Madras coast, 

S9, Gryptosoma granulosu-m, deH,, 1^. Maldlve aiolL 
deHaan, Fauna Japonica, Crustacea, p. 71, pi. XIX., fig. 3. 

90. JLi mu nob., Maclras coast, 33 fathoms. 

Vide Joiirn. Asiatic Soc. Bengal, pt. 2, 1894, p. 179. 

The male differs from the female, (1) in its smaller size, (2) in 
its naiTower rostrum, and ( 3) in its more closely and sharply granular 
integument. 

91. Fabr., off Madras coast. 

92. Leucosia hsematostiota, AdiamB and Widte, off 

Madras coast. 

Adams and White, Yoyage, H. M. S. • Samarang,’ Crustacea, p. 54, 
pL XII., fig. 2. “ Eastern Seas.” Also Walker, J. L. Si, ZooL, Yol. XX., 
1890, p. Ill, from Singapore : Miers, P. Z. S., 1879, p. 40, from Coreau 
and Japanese Seas : Stimpson, Proc. Ac. Xat. Sci. Philad., 1858, p. 160, 
from Japan. 

93. Lcticosm deH., off Madras coast. 

deHaan, Fauna Japonica, Crustacea, p. 133, pi. XXXIII., fig. 2. 

94. Leucosia ornata^ Miers, off Trinconiallee, 28 fathoms. 
Miers, Trans. Lin. Soc., ZooL, (ii) YoL I., p. 236, pL, XXXYIIL, 

figs. 7-9, from Ceylon. Dr. deMan, however, J. L. S., ZooL, VoL XXII., 
18b8, p. 197, regards this species only as a variety of Z. ura7iia^ Herbst. 

96. Leucosia rhomhoidalis^ deH., off Madras coast. 
deHaan, Fauna Japonica, Crustacea, p. 134, pL XXXIII., fig, 5. 
Already reported from Trincomallee, by F. Miiiler, Yerh. Xaturf, Ges. 
Basel, Band 8, 1890, p. 472. 

96. Leucosia urania, Herbst, off Trincomallee, 28 

fathoms. 

97. Arcania Isevimana, Bell, Maldives. 

Bell, Trans. Linn. Soc., ZooL, Yol. XXI,, 1855, p. 310, pi. XXXIY., 
fig. 10, from Philippines. Also A. Milne- Edwards, Xouv. Archiv. du 
Mus., Yol. X., 1874, p. 48, pL III., fig. 4, from New Caledonia.., 

98. A.Tcama novemspinosa, Adams and White, var. 

aspera, Miers, off Madras coast. 

Miers, Ann. Mag. Hat. Hist., YoL Y., 1880, p. 317. ^‘Malaysia.” 

99. Ixa cylindrus, Fabr. Palk Straits. Off Madras coast. 

100. Fhlyxia erosa^ A. M.-Edw., Maidive atoll. 
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A. Milne-Edwards,. ISTon^r. ArcMv. du Mns., Vol. X., Ib74, p. 47, 
nl III 2l, from New Caledonia. 

’ Also Miers, P. Z. S., 1884, p. 13, from Mauritius, and from Fiji : 

and Haswell, Cat. Australian Crostacea, p. 125. 

101. Myra australis, Haswell, off Madras coast-. 

102. Myra darnletjensis, Haswell, Maldives. Off Madras 

coast. 

Haswell, Proe. Linn. Soc. N. S. Wales, Vol. IV., 1879, p. 52, pi. V., 
ffg. 4. Australia. 

103. Myra eJegans, Bell, off Madras coast. 

Bell, Trans. Lin. Soc., Zool., Vol. XXI., 1855, p. 297, pL XXXIL, 

£o«. 4. “ In niari orientali.” 

104. M^jra ftiga:e, Fabr., off Madras coast. 

105. PseudopMlyra melita, deMan, off Madras coast. 

Tlie granulation of the hand and upper surface of the carapace 

appears 'to he a secondary sexual character confined to males of large 

'size, ' ' ' 

106. Nursea plicafa, Herhst, off Madras coast. 

10?! NursiUa dentata, Bell, Maldives. Off Madras coast. 

Bell, Trans. Lin. Soc., Zool., Vol. XXI., 1855, p. 309, pi. 

fie 6 “ In oceano Indico.” Also Stimpson, Proc. Ac. L at. bci. Pliilad 

1^8 n 161 from E. Pacific Ocean: Haswell, Proc. Linn. Soc., X. S. 
w 1 IV 1879 pp. 56 and 104, from Australian Region: Miers 

r7 ^1^^’ H m' S ‘ Alert,’ Crustacea, pp. 253 and 548, from Australia 

Po<«ct, A». M.b. N.t 

1890, p. 73, from China Sea, 40 fathoms. 

lOS. Iphiculus spongiosiis, Adams and White, off Madras 

■.:Coast. ■, ■ ■ ■ 

Aa». Wbif. Voy.ge H. M. S. ‘ 0™^-. P- 5’- 

Phtiinnines Also Stimpson, Proc. Ac. Nat. Sci. Philad., Ibob, p. 161, 
from Hong.kong: Miers, Zoology H. M. S. ‘Alert,’ Crustacea, p. 253, 

from tlie Arafura Sea, 32-36 fms. 

109. Dorippe quadridens^ Fabr., off Madras coast. 

110. Dorippe sima, Edw., Palk Straits. 

111. GymopoUa j'likesii, White., N. Maidive atoll. 

We place this species here, though we share Mr. Miers’ doubt 
Challenger,’ Brachyura, p. ,334) as to its haying any very near con- 
i.^ion with the Dofippidm. We think that it is probably a_ Gatome- 
tope, and that it should bo placed near the Gonoplaoidse, as delimite y 

Dana. 
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Shore and Shallow-n’afer Brachyura^ 

' ■ AnOMAIiA. ■ ^ 

1 J 2. Oryptodroniia ? concliifera^ Haswell, o;ff Madras 
, .'coast. ' 

Haswell, Cat. Australian Crustacea, p. 141, pi. III., fig. 4. 

113. Henderson, off Trinco- 
mallee, 28 fathoms, 

Henderson, Trans. Lin. Soc., Zool., 1893, p. 408, pi. XXXYIIL, 
figs. 10-12. 

3. Desceiptions of Hew Speoies. 

OXYEHTNOHA. 

Aohjeus, Leach, Miers. 

114. Achaetis hyalinus^ n. 

Carapace subtriangular, thin, vitreous, spinj, the regions fairly well 
defined, the postoi'hital region constricted. 

The spiny rostrum, as seen from above, ends in two short spines,^ 
each of which is bifid from the base ; but, as seen from below, these 
spines do not form the end of the rostrum, which is now seen to consist 
of a strong vertically deflexed spine united by a dying bridge to the 
interantennulary septum. 

The inflated gastric and branchial regions, as well as the hepatic 
regions and the antero-lateral border of the carapace, are coarsety, 
sharply, and rather distantly spiny, most of the spines being capped 
with a tuft of short hairs. 

The eyes are movable but not retractile, and the eye-peduncle has 
a tubercle in the middle of its anterior surface. 

All the ambulatory legs are hairy throughout, the hairs of those of 
the 2nd and 3rd pairs being remarkably long, close-set, even and stiff. 
The arm, wrist, and hand of the chelipeds are acutely spiny, as are also 
the edges of the meropodites of the 2nd-5th legs, the spines “on the front 
edge of the meropodites of the 2nd and 3rd pairs being particularly 
large and conspicnous. 

The 5th pair of legs is subcheliform, the propodite being remark- 
ably dilated at its base to receive the tip of the claw-like dactylus : 
the dactylus is minutely spinate, but the expanded base of the pro- 
podite is furnished with a comb of sharp spines. 

Length of carapace 14 millim., breadth of carapace 9 miliim. 
greatest span 67 millim. 

Off Trincomallee, 28 fathoms. 

* These spines are very short and divergent, and are nothing like those of 
BUnotliynchus. 

J. 11, 27 
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Inachoides^ Edvv. and Lucas. 

Alilne- Edwards and Lucas, in B’Orbigny, Voy. dans rAmer. merid., Crustac^s, 
pp. 4-5. . , 

Miers, Joum. Linn. Soc., Zool., rol. XIV., 1879, p. 646. 

A, Milne-Edwards, Miss, Soi. an Mexique etc., I , Oi’ustaoes ©tc., p. 198, 

115. Inaohoides doUchorhynchtis, n. sp. 

DistingaisLed bj its rostrum, wbicli is equal in length to the rest 
of the carapace. 

Excepting the rostrum, the form of the body is very similar to 
that of the type species (Milne-Edwards and Lucas, o|?. cit, pi. iv,, 
fig. 2.) 

The long curved simple rostimm, and the carapace, are spiny : the 
regions of the carapace are well delimited : the supra-ocular and post- 
ocular spines, though small, are distinct. In addition to spinules there 
are numerous larger spines — four ou the gastric region, a bicuspid one 
on the cardiac region, one on the intestinal, and about four on each 
branchial. 

The eyes are retractile towards the sides of the carapace, but are in 
all positions completely exposed. 

The chelipeds are about one-fourth longer than the carapace rostrum 
included ; their palm, which is about two-fif fchs of their total extent and 
nearly three times the lengfch of the fingers, is broadened and mode3?ate- 
ly inflated. 

The other legs in form and proportion resemble those of the type 
(Edw. and Lucas, op, cit, pL iv., fig. 2). 

Total length of carapace, 17*5 millim. ; greatest breadth of carapace, 
8 millim. ; greatest span 54 millim, 

Ofi Madras coast, shallow-water. 

The genus Inaohoides though recorded from Viti, by M. A. Milne- 
Edwards (Journ. Mus. G-odefcoy, vol. i., 1875-74, p, 253), does not ap- 
pear to have been before observed in Indian waters. 

OXYSTOMATA. 

Arcania, Leach, Miers. 

116, Arcama quinquespinosa^ n. sp. 

Only difiers from the well-known Arcania septemspinosa (which, 
though not contained in the present collection, is very common in 
shallow water olf the Madras coast) in the following particulars . — 

(1) the great spines of the carapace are relatively smaller, and 
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the spine on the posterior pai’t of the branchial region — on either side 
of the intestinal region — is altogether wanting ; 

(2) the lobes of the rostrum are longer and more acnte ; 

(3) the fingers, instead of being equal in length to the palm, are 
nearly twice the length of the palm ; 

(4) the small cardiac region is of a bright-red colour, edged with 
white, and this can be seen fairly well even after prolonged immersion 
in strong spirit. 

In all other respects this species exactly resembles Arcania sepiem- 
aptnosa,] Fabr. 

Ofi^Madras coast, up to 13 fathoms. 

Leucosilia, Bell. 

117. Leucosilia granulosa, n. sp. 

Carapace slightly broader than long, subglobose: truncated anterior- 
ly, so that the external maxillipeds are visible beyond the front : very 
closely covered, as are also the chelipeds, with bead-like granulations : 
the regions delimited by shallow yet distinct furrows. The rostrum 
consists of two divergent hollow lobes, beneath which the antennules 
are lodged ; immediately behind the rostrum the carapace is traversed 
from side to side by a deep groove. The ant ero -lateral margin is 
interrupted by a deep notch, in front of which is a coarse blunt hepatic 
tooth, while behind it is a stronger epibranchial tooth. The lateral angle 
is also marked by a prominent granule. The posterior margin is 
almost straight and bears three tubercles, of which the median is 
hardly conspicuous. The hepatic regions are inflated, as are also the 
sides of the gastric region. The intestinal region forms a tumid boss, 
on the summit of which the granulations are obsolescent. 

The tips of both rami of the external maxillipeds are strongly 
bent upwards, that of the exognath ending in a large blister-like 
tubercle. The spine on the penultimate abdominal segment of the male 
is a mere tumescence. 

A male and an egg-laden female from the !N"orth Maidive atoll, 
15-30 fathoms. 

Male. Female. 

Length of carapace 6'5 millim 7*5 millim. 

Breadth of carapace 7'0 millim. 9*0 millim. 

Greatest span (of chelipeds) 24*0 millim. 26*5 millim. 

Besides being smaller, and having the chelipeds of slightly greater 
relative length, the male differs from the female in being much more 
sharply granular. ’ 
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Dobippb, Eabr., Edw. 

118. Dorippe poUta, n. sp. 

Apparently nearest to Dorippe sexdeniata^ Stimpson, Proc. Acad. 
Sci. PliilacL, 1858, p. 163, from South. Japan. 

Distinguished by the smooth, hard, naked, and polished integument 
of the body and limbs. 

Carapace smooth and polished, slightly broader than long, with 
the regions hardly defined. 

Front divided into four small lobes, of 'which the two median, 
though slightly the smaller, are slightly the more prominent, and also 
arise on a lower level. 

The external orbital angles are a little more prominent than the 
front. Infra-orbital tooth blunt, small, and inconspicuous. 

The lateral borders of the carapace are faintly notched near the 
middle, being sharp, almost straight, and convergent in front of the 
notch, and a little inflated behind it. 

The sterna between the ohcloe are remarkably tumid. 

The eye-stalks are long, slendei*, and much curved. 

The legs are perfectly smooth, and, except for some scanty hairs on 
the chelipeds, are naked : the last fonr pairs are flat, and the last two 
pairs typically subchelate. The pleurae, or plates beneath which the 
fifth pair of legs arise, are remarkably large. 

Length of carapace, about 11 ’5 millim., greatest breadth of cara- 
pace about 12 millim., greatest span (3rd pair of legs) 61 millim. 

A single egg-laden female from ofl the Madras coast, 7 fathoms. 

In many respects this species resembles Bthnsa much more closely 
than Dorippe ; hut the disposition of the aflerent branchial opening 
proves it to be a true Dorippe, 

? Catometopa. 

OtmopoI/IA, Eoux, Edw, 

119. OymopoUa serripes^ n. sp. 

This species is characterized by tbe broadly expanded lamellar 
(natatory) propodites and dactyli of the third and fourth pairs of legs, 
and by the sharp serration of the postexuor edges of those joints. 

The carapace is of the usual form, with the regions plainly delimit- 
ed, and the surface very crisply granular. The front is four-lobcd, the 
outer lobe on either side being inconspicuous and recurved upwards at 
tip, the two middle lobes being conspicuous and deflexed. The supra- 
orbital margin is serrated and folded much as in 0. caroniL 

The antero-lateral margins have, exclusive of tbe large external 


1894'.] Shore and Shallow-water Brachyura. 209 

orbital tootb, four sharp teeth, which increase in size from behind for- 
wards. 

The sinuous postero-lateral margins are quite smoothly moulded. 

The posterior margin is surmounted by a festoon of eight even teeth, 
much as in 0. caronii ; below it the last — and only the last — sternal seg- 
ment is produced to form a remarkably sharp and salient crest, much 
more salient than that, for example, of 0. caronii. 

The trunk-legs of the second pair are not longer, and, except in 
their meropodite, hardly stouter than those of the fifth pair : their 
propodite is sharply and finely serrated along its posterior border, and 
their claw-like dactylus has at its base, on the same border, two sharp 
teeth. 

The trunk-legs of the third and fourth pair resemble each other 
in form and size, their length being about one-fifth more than the 
greatest breadth of the carapace : their prismatic meropodites are short, 
inflated, and considerably more than half as broad as long, with the 
edges sharply denticulate, and with the upper surface crisply granular ; 
their carpopodites, though distinctly prismatic, with all the edges 
sharply delimited, are much depressed, and have the anterior, posterior, 
and distal borders all sharply denticulate ; their propodites and dactyli 
are broadly lamellar and distinctly natatory, the swimming surface 
being increased by a thick fringe of very long seise on the anterior 
border : both these joints are longitudinally ribbed and fluted, and both 
have the posterior border sharply serrated. 

The legs of the fifth pair are filiform : their length is about two- 
thirds the greatest breadth of the carapace : they are finely granular 
above, and their dactylus is as long as their propodus. 

Colours in spirit, mottled shades of white and purplish brown, with 
broad cross-bands on the propodites and dactyli of the third and fourth 
pairs of legs. 

Length of carapace 9*5 millim,, breadth of carapace 11 millim. 
greatest span (fourth pair of legs) 37 millim^ 

Ofl Madras coast, shallow water 

Postscript, We take the present opportunity of noticing an 
omission in tbe Plate (Plate IX) illustrating Arcliseoplax 7iotopus, nob.* 
A figure of the external maxillipeds has been inadvertently left out. 

# J. A,. S. B., Part ii., No. 3, 1894, pp. 181-183, Plate ix. 
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„ tricarinatus, 154 

Meteropterus, 52 
H 0 MAEID.E, 161 

Homola, 17(5, 180 
„ megalops, 176 
Homolid.e, 176, 179 
Moplophonis, 157 

„ gracilirosfris, 167 

Hoplostethus, 115, 116 

„ mediterraneum, no 

HyastenuB dries, 199 

,, grmiUrostns, 198, 199 

„ tenmcornis, 19S, 199 

HYDROMEDCSiE, 186 
liymoiopemem uiicrops, 146 
Hypohjccena clmlla, 42 
Hysudra, 36 
■■Ik.achiej£,185' ■ ■ 

Inachoides, 20 G 

* „ dolichorhynchus, 198, 206 

Iphiculiis spongiosiis, 199, 2o4 
Ipoma-a, 91, 92, 95, 97, 101, 105, 109 
„ harlerioides, 104, I 05 
„ 5o«.a-no^;, 101, 102, 103 

„ „ var, graiidijioray lOl 

„ campa»vlata, ](.(2, 107, 108 
■ „ „ mr. illmtris^ 107 

» , >» ■ » i07 

„ , capitdia, 93 
:: earmra, 111 
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Immma congesta, 104 

cymosa, 108, 109, 111 

yar. culta, 108, 109 
„ wacra, 111 
„ » fypica, 108, 109 

„ cynanchifolia, 106 

denticulata^ 106 
„ dissecta, 104 

„ eriocafpa^ 105 

„ fastigiata^ 88 

„ flavesce^is^ 111 

„ glaherrima, 101, 103, 108 
„ Gomezii, 108 

„ gracilUnia, 111 

„ grandifloraf 101, 102, 104 
„ Grisebacliii, 107 

„ insularis, 104 

„ ^uciinda, 101, 102, 103 

„ Kingii, HO 

„ lactea, 108, 110 

„ latifiora, 102 

„ longiflora, 101, 102, 104 

,, macrantha, 103 

„ muricataj 101, 102 

„ nana^ 104 

„ nymphsefolia, 107, 108 
„ ohscura, 106 

„ „ var. gemella, 106 

„ » » typica, 106 

„ 'palmata, 111 

,, var. gTCLcilliwfjL, 111 
‘peltata, 107 
„ pes-tigridis, 1 05 

„ petaloidea. 108, 110, 111 

;; „ var. 110 

„ andamanicay 110 
;; „ „ folia, 110^ 

„ linear if olia, 110 
„ pauciflora,nO 
„ „ „ typicayllQ 

„ ^olyantha, 105, 106 ^ 

var. affitiis, 106 
„ popaliensis, 105 

„ foranoides, 106 

reniformis, 106 

„ rubens, 109, 110 

var- lanaia, 109 
„ Rumphii, 107 

,, staphylinat 98, 106 

var. malayanO:, 106 
^ „ typica, 106 

j, Stocicsiii 105 

,, trichosperma, 102, 103 
tuba, 102 

j,, umbellata, 108, 109 

Wallichii, HI 
Waftii, 109, HO 
„ yomse, iOl, 102, 103 

(CalonyctionJ gldberrwia, 107 
IsopopA, 185 
Ifnsa cylindrws, 203 


^Ke^'ana fulgur, 55, 56, 57 
„ gemmifer, 56, 56 
Koribthaialos xanites, 56 
LABlAT-as, 83 
Laganidje, 194 
Laganum, 194 

„ depressum, 194 
Lambrus calappoides, 199 
,, carinatus, 199 

„ conirarius, 199 

„ deflexifrons, 199 

„ ecMnatus, 200 

„ longimanus, 200 

„ turriger, 200 
Lampides, aratiis, 34 

* „ hicide, 33, 34, 68 
Laxita, 22, 23 

„ dmnajanti, 20, 21, 23 
„ laocoon, 20, 21, 58 

* „ lola, 20, 21, 58 

^ „ lyclene, 21, 58 

^ „ lyncestis, 22, 68 

„ 07'phna,22 

„ ianita, 2^ 

„ telesia, 21, 22, 23, 30 

Lemoniibje, 20 
Lepistemon, 111 

„ flavescens, 111, 112 

„ Wallichii, 111, 112 

Lepiodius cavipes, 200 
,, exaratusj 200 

„ sanguineus, 200 

Leitsomia, 91, 92, 94, 97, 105, 109 
„ adpressa, 99 

„ aggregata, 92, 96 

„ ,, var. osyrensis, 92 

„ attropurpurea, 96 

„ harhata, 98, 105 

„ barbigera, 93, 95 

„ bella, 92 

„ bracteosa, 92, 96 

„ capifaia, 93, 94 

„ Championi, 89 

^ „ confusa, 96 

* „ „ var. bf*evipes, 96 

^ „ „ „ typica, 96 

* „ Guriisii, 100 

„ elliptica, 97 

„ h{7'suti8si7na, 92, 93 

„ „ var. ColUUii, 93 

» „ typica, 93 

* ,, Kunstleri, 100 

„ Kurzii, 89, 100 

„ longifolia, 96 

„ Maingayi, 99 

^ „ Mastersii, 98, 105 

„ mysorensis, 92 

„ ornata, 88 

„ pallida, 97 

„ peguensis, 93, 94, 95 
,, penangiana, 99, 100 
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^Lettsomia penangianaj var. reticulata^ 

100 

„ „ „ typica, 99 


# 

» 

Bidleyi, 98 

# 


„ var. typica, € 

# 


„ „ veluHna, 



Tuhens, 97, 109 



ruhicurida, 98, 101 

# 


Scortechinii, 98 


ft 

setosa, 93, 96 


var. minor, 96 
„ silcJcimensis, 97, 100 

„ strigosa, 93, 94, 95, 96 

„ siwiatrana, 106, 107 

Leucosia hosmatosticta, 193, 203 
„ oMusifronSi 199, 203 
„ ornata, 203 
,, rhomhoidaUs, 203 
,, urania, 203 
Letjcosidje, 177 
Leucosilia, 207 

„ granulosa, 198, 207 

Lingula, 139 

* Listeria, 35 

* ,, dudgeonii, 35, 36, 58 

Log ania, 29 

„ dista^iti, 29 

„ lahomiitSf 29 

* „ luca, 28, 29, 68 

„ malayica, 29 

„ marmorata, 28, 29 

„ massalia, 29 

„ ohscura; 28, 29 

„ regina, 29 

„ srixva, 29 

Lophius, 118 

* ,, higithris, 118 

„ mutilus, 118, il9 

LoPHOOASTEIDiE, 143 
Lophoides iapis, 50 
Lophozosymus nitidus, 198, 200 
LovmiaylB^ 

„ elongata, 196 

Lupocyclus orientalis, 198, 201 
„ rotundatus, 198, 201 
Lyc:sina moo7'ei, 32 
LTcaHiBJB, 23, 27, 32 
Lyreidus, 175 

„ grmUiB, 176 

Macrocmlotna, 199 
Macrophthalmus, 181 
MACfttyjftA, 144 
Macrubibb, 123 
MacruruB, 123, 125, 126 
j, htepiroBirm, 127 

* „ fiahdlispmmm, 123 

„ hmtii, 126 

„ koskynii, 126 

„ imoBfigatarw, 127 

„ japofbicuBf 124 

" MmrolophuB, 126-, ' 


MacruruB pandlelus, 124 
„ petersoni, 127 

„ polylepis, 127 

* „ pmniliceps, 125, 127 

„ quadricrisfntus, 124 

„ semiquincunciaius, 127 

„ Bmiliophorus, 125 

„ wood-masoni, 126 

„ (CcelorhynchusJ fiaheUispims, 

126..' 

„ „ parallehis, 126 

„ f, quadricristatm, 

. 126, ' 

„ fMacrurus) hrevirostris, 127 

„ „ hcst^Hi, 126 

„ „ haskynii, 126 

„ if invest igatoris, 127 

„ „ io photos, 126 

„ „ macrolophiis, 126 

„ . „ peter s-oni, 127 

, „ „ polylepis, 127 

„ „ pumiliceps, 127 

„ „ semiquinvunriatus, 

127 

„ „ tvood-7nasQni, 126 

Hadreporaria, 186 
Malacosteaca, 143 
MalaiB, 29 ' 

■Maretiai. 19^ 

„ alia, 195 
„ %)lunulata, 195 
MatapaiLO 
Maiuta vietrix, 203 
Meconopsidis, 82 
Meconopsis, 81, 82 

„ aculeata, 82 

■ ■ „ ■. Bella, M 

„ horridulu, B2 ■ ■ 

■ ■ Bimplicifolm, B2 

Melaiwstotm, 116 
*Meimmopsk peraes, 46, 68 

* „ pefra, 47, 68 
Ifemppe x^ximphii, 200 
Metalia, 196 

„ stemaiis, 195 
Metapenmus, 144 

„ c&niger, 144 

„ reeiacuim, 145 

„ mrraim, 146 
Metopograpsm messor, 202 
Mieippe phiiyrai 199 
Minous, 116 

, „ inermis, 116 
Moorcroftia, 98, 99, 101 
Morphinje, 2 
Munida, 166 

„ squamosa, 166 
„ » var.jproZwa, 166 

141, 162, 166, 172% 173, 174, 

. . .176 

„ ahhreviata, 170, 171 
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«fMunidopsis arietina, 

hrevwK^'^^ ) 170 , i/i 

# ’* centrinci, 170 ,l72a 

’’ caiata, 170, 172a 

” dasi/pus, 167 , 172a 

” pilosd, 171, 172a 

# ” poseidonia, 167, lt2a 

# regria, 168, 172a 
scabra, 169 

” scohina, 167, 168, 172a 
” stylirostriSy 166, 172a 

** subsc/uamosa, I72a 

# trachypus, 169, l72a 

# ** fr/’aj-iMa, 168, i72a 

” tvijidii^ 168, 172a ^ 

*Munidopsis unguifera, 172, 172a 
uiowia, 170 

MXJR5SNES0CINA, 134 

MUKiENlDilS, 133 
MuTsiaj 179 

armata, 179 

* j, licristimana, 179, 203 
Mycalesis maia, 2 

waianeas, 2 

# „ (Batoa) maia, 1, 57 
Myra australis, 204 

dm'nleyensis, 199, 204 
;; eZe(;aM.8, 199, 204 
» 204 

Myrina maUka, 4(5 
Mysibjs, 144 

183^ 

longvpes, loo 
Nematocabcinid^, 160 
Mematocarcinus, 160 

gracws, i”0 
^roductus, 161 
tenuipes. 161 
Ij^ematophoka, 186 
IjTemeobiM, 20 

Nemichtetina, lop 

115, 166 

» acantho7iotus, 13P 

infans, 136 

m 6 bytUtes,n^ _ . 

squamiptnnu, 
mocheritra, 42 

amritra, 42 
clcella, 42 

# namoa, 41, 42, 59 

i^e^heroVia hippia var. <7030-, 9 
Jffephrops andamanicus, 162 
Nephropsis, 161 

atlantica, 162 
” carpenteri, I6I 
’’ stewartii, 161, 162 
JHeptis clinia, 7 
^ „ cUnioides, 6 , 68 

„ . cclumdls,, 8 
j, nawdina, 7 , 8 
,, no^a, 8 


^Neptis ntsiea, 7 , 8 , 68 
„ pampanga, 8 
Meptunus hastatoides, 201 

sanguinolentas, 201 
tuherculosus, 201 
MotacantliuSi IBO 
Motocrypta signata, 49 
tola, 49 

1 Motonyx, 202 

Nursea pUcata, 204 
Mursilia dentnta, 199 , 204 

NYMPHALIDiE, 1 
Nyaiphalin-®, 4 

^0chus,^^,^2 

„ sidiradiatns, 52 

„ sulvittatiLs, 51, 52 

Ocypoda, VSS , 

„ cemtophthalma, 138 , 203 
,, cor diman a, 202 

i „ man'ocera, 138, 203 

I „ platytarsis, 202 

' OCYPOBIBiE, 183 

Oncinopiis neptiinus, 199 
OPHlDiiDiE, 122 
OXYEHYNCHA, 185 , 199 , 205 
OXYSTOMATA, 176 , 203 , 206 
Padraona augiades, 54 
da 7 ’a, 54 
gola, 54 
goloides, 64 
wa\sa, 54 

mdi}soides,B4i 
olivesce7is, o4 
palma^-mim, 54 
pavor, 53 , 58 
procles, 54 

pseudo^nsesa , 

PAGERiBiE, 166 
Fagueidea, 141 
PalsBmonella, 157 
* „ laccadivensis, 157 

pALuEMONlBiE, 157 
PABINERIBJ 3 , 166 
PampJlila, b2 

„ diniila, 53 

„ paliffmon, 52 
Pamphilinj 3 , 51 
PANBALIBiE,^l 54 
Pa^idalus, 164 

„ 7nartius, 1^4 

„ stylopuB, 154 

Pangerana hage^ii, 45 , 58 
■ pmiuUrus, IBS : 

j, angidatus, 166 

pAPAYERACEiE, 81 

Papilio, 46 

,, castor, 0 
„ hageni, 45 

heioitsonii, 46 , 47 
. „ perses, 47 
„ fifeftf, 4M 
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Fapilio slateri, 46 

^ „ (Menamopsis) •jgerses^ 46, 58 

^ „ » petra^ 47, 58 

,, (F anger ana) hageni, 45, 58 

PAPILIONIDiE, 44 

Papilionin.1i, 45 

Farageryd'us^ 21 

^ ,, ^ortunus, 27, 28, 59 

^ „ pyxus, 27, 58 

,, 27 

Parapagtoibas,. 166 
Pm'apasiphssa, 168 

„ (Eupasiphssa) gilesii, 158 

,, „ latirostriSj 

158 

Parapen.eina, 144 
Farapenmus, 144 

„ fisBurus, 144 
Parascojnhrops, 116 

„ pellucidust 116 

Farilia, 177 

„ alcocMy 177 
Pasipha^ay 157 

„ sivadoy 157 
„ 158 

PASiPHAi:ii)J5, 157 
Pedat.iace.i:;, 057 
Pebiculati, 118 
Pbjn.etpjs, 144 ■ 

Pe7if€us fsBuntSy 144 
„ rectacK'tuSy 145 
„ 8er7‘atu$y 145 
„ (Metapen%:us) 7'ectacutxiSy 145 
„ ,, seri'afus, 145 

Pe7ioa md7ietriesiiy 47 
PentaclieleSy 142, 165 
„ Jiexfii, 1G5 

„ plwsphortiBy 165 

Percibjb, 116 
Peristethusy 121 

* „ Rivers- A.nde7'soniy 121, 137 

PetalopkthalTnuSy 142, 144 

„ mmigefy 144 

Phao'Miis, 104 

„ 'ba7'hirferay 95 

„ insulurisy 104 

Phlyxia ei'osay 11)0, 203 
Phohcrus, 161 

„ cajctts, 161 

„ „ var. suhleviSy 161 

Phormosama, 192 

„ bwrsv/n?47?i, 192 
„ lucalentum-y 102 

PhijUacmithuSy 1 fS 

„ annulifera, 188 
Phymodi'm ^iiigulfitaSy 200 
PJmjsiciiluSy 121, 122 

„ argt/ropa.si7iSy 121, 122 

„ roseuSy 122 

Physostohi, 133 


PlERiNiE, 44 
Pilumnus andersoniy 200 
„ cursor, 198, 201 

„ vespe7'tilio, 201 

Pithecops fidge7is, 31 

* „ marids, 30, 31, 68 

Plagtisia clavhnanny 198, 202 

,, dep7'essay 202 

,, squamosa, 202 

PlasUngia flavescenSy 57 
„ plesioneur^y 49 

„ ve7'7niculatat 56, 57, 69 

Plectognathi, 137 
Plesio7ie'ura sig7iata, 49 
„ tolay 49 
Plesionikay 155, 156 
^ ,, hiftir'cay 155 

PLEtmONECTIDA3, 128 
Poecilopsettay ll^y IdO 

* „ maculosa y 130, 137 

^ „ prseloriga, 130, 137 

PolyC7'em7\us octodes, 200 
Po7'anaj 114 

„ pa7iiculata, 114a 

,, spectahiliSy 114 

Poritiay 30 
PORTUNID.E, 184 
Frio noo'ang Oily 152 

„ 07nmafo$te7'e8y 162 

PSALIBOPOBIDJS, 153 
Psalidopus, 

,, spunventris, 163 
Psathy7'oca7*iSy 158, 160 

„ fragilisy 168, 359, 160 

^ „ hifvmnn, 159, 160 

* »» plafyop}ithal777us, 158, 169 

^ „ phimosa, 159, 160 

Pseiidophihj7'a melitay 204» 

PsopheticuSy 18'^ 

„ st7'idulansy 183 
Pycnocraspedumy 123 

,"v' 

Quadrella coronatay 201 
Qnamocliiy 91 
BandaUiay 177 

* yy coronatoy 177 

■EANINIDjE,,175' ■ 

PaTninoides sei'vaiifronSy 205 
Rapaluy 36 

Bhizotrochus cra^«i/orm4S, 187 
Biveay 88, 89, i09 

„ hypocrateriformUy 88, 89 
„ oitectOj 89 
„ orTmta, 88, 89 

„ yar. Qrij^thiiy 88 
j> » ,> tt/pica, 88 

„ Boxlm7'ghiiy 89 
Balmacis, 193 

„ dussu7)iieri, 193 
„ mlcatay 193 
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Sapotacm, 66 
Satoa, 2 

^ „ maiay 1, 57 
Satyeinjs, 1 
Schizaster^ 194 

„ gihheruluSf 194 
Schizophrys spiniger, 199 
SCHIZOPOBA; 143 
SCBEBODEBMI, 137 
ScOPELIBiE, 133 
SCORP^NIB-ffi, 116 
ScBTEBLIBiE, 194 
SCYBIARIB-®, 165 
SCTBLAEIBEA, 165 
*8epay 49, 50 

* „ eronus, 60, 58 
Sergestes, 148 

„ hisulcatiiSi 148 
„ diaponiius, 14B 

^ „ hamiferf 148 

„ penerinhiif 148 
„ rdbustuSi 148 
SEEGESTIBiE, 148 
Sesanmm mdicumf 67 
Sesarma obesa, 198, 202 
,, quadrata, 202 
„ tetragona, 202 
Bimishinay ZO 

* ,, solyyna, 29, ZS 
Binapsis alia, 61 

„ nigra, 61 
Binthusa, 36 

„ Gwafa, 43, 44 
„ aspra, 44, 59 

maltka, 43, 44, 58, 69 
Bithon maliha, 43 
„ paluana, 42 ^ 

„ teunga^ 42 
Solea, 181 

181 ’ 

„ haiana, 132 
„ melanosticta, 131 

* „ umhratilis, 131, 137 
Bolenocera, 145 

„ agassizii 145 

„ hextii, 145 

SOLENOCEEINA, 145 
SpATANGIBiB, 194 
Spatakgoiba, 194 
Bpiranthera peltata, 107 
Stenopid-®, 149 
Stenopidea, 149 
Btmopus, 141, 149 
Stemthynchus, 205 
Stephanotrochus nitens, 187 

* „ cldhami, 187 
Btichxrphtlialma, 8 

howqua, 4 

„ Tar* 9uffum, 4 


’^Biichophthalma sparta, 2, 4, 57 
Btcmopnenstes, 193 

„ vcf^^iolaris, 193 
Btylactis minoi, 116 
Byrnphurus atram^ntatus^ 132 
„ fascioiaris, 132 

„ leei, 132 

^Tajuria hlanlca, 39, 40, 68 
„ mant^'a, 39 
„ relata, 39 
Tanaecia pulasara, 13 
Tamila, 22 

„ tanita, 22, 23 
„ telesia, 21 
Temnopleuriba', 193 
Temnopleurus, 192 

„ toreumaticvs, 192 
Terehratula, 139 

^ „ Johannis-'Davisi, 139 

Terias hecahe, 23, 24 
Tetralia glaherrima, 201 
Thalamita admete, 201 
„ prymna, 201 

„ savignyi, 201 

Thalassinibea, 162 
Theda, 36 

„ frivaldshyi, 36 
,, maliJca, 43 
Thy^’sites, 116, 117 
^ „ hengalejisis, 117, 137 

„ prometheoides, 117 
Thysanopoda, 143 

,, dbtusifrons, 143 

TEACHINIB2E, 118 

Trachinina, 118 
Trapezia cymodoce, 201 
„ digitalis, 201 
Triacanthodes, 115, 137 
* „ ethiops, 137 

Trichiuribje, 117 
Typhlocarcinus nudus, 198, 202 
„ villosus, 198, 202 
Uroptychus, 143, 173 
„ nitidus, 173 
"^ Yaruna litter ata, 202 
Virachola, 36 
Xantho punctaius, 200 
Xanthodes, 183 

„ lamarcMi, 200 

^ „ microps, 183 

,, notatus, 200 

„ pachydactylus, 183 

Xenomystam, 115, 134 

„ atrarius, 135 
^ „ trucidans, 184 

Xiphonectes langispinosus, 201 
Zizera maha, 52 
Zozym^s asneus, 200 



